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Site 1 
Truman Annex Refuse Disposal Area 

TA/S-91/595392\PlEPGSSBS 



Uell Construction 0 

Trmen Annex 

Refuse Disposal Al I 

Site 1 

NAS Key West 

Key West, Floric 

I 1 1 ::I:: 1 GROUND 1 TOTAL 1 LENGIH , 5=Uz-EEN&,Q ~~\CWFSJ W~THICKNESS OF~~HICKNESS OFI 

I WELL COMPLETION I SURFACE 1 UELL I OF I INTERVAL 1 a.5 sm&) 1 BENTONITE 1 GROUT 1 

I I DATE I ELEVATION IELEVATION DEPTH 1 SCREEN 1 ELEVATION 1 SIZE i PACK 1 SEAL 1 COLUMN 1 

1 (ft)MSL I (ftMSL I (ft) 1 (ft) I (ft) MSL Itinches) I (feet) I (feet1 I (feet) I 

I I I I I I I I I I ! i 
1 MU l-l I D6/06/90 1 11.57 I 8.57 1 15.5 1 12.5 1 5.57 TO -6.93 1 0.010 I 16.0 I 0.5 1 1.5 1 

I 
1 MU l-2 I 

I I I I I I 
I 

I I I 
06/06/90 1 9.31 1 6.31 1 15.5 1 12.5 1 3.31 TO -9.19 1 0.010 16.0 I 0.5 1 1.5 1 

I 
1 Mu l-3 I 

I I I I I I I I 
06/06/90 1 10.61 1 7.61 1 14.0 1 10.0 1 3.61 to -6.39 I 0.010 I 12.5 I 0.5 1 1.5 1 

I I I I I I I I I I I I 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 
PROJECT NUMBER: 5‘953 92 PROJECT NAME: /&&s-f &-,,yd , c i iliyyb 

BORING NUMBER: f-n& / - / COORDINATES: N@ 

.ELEVATION: //, 5 3 GWL:‘Depth 7 1 ’ 
mu1 

ENGINEER/GEOLOGIST: b(, i> 

Date/Time &,$&-; - 

OrScLi Depth k/A Date/Time b j& 

DRILLING METHODS: k, :/‘A/ I : 
rc- I !’ !C 4-J P I -- .._ / - r’ \, - .- -n r-. 



CONSISTENCY OF COHESIVE SOILS 
r 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY. HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

I I STANDARD I 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE O-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 

IL-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , ( 

U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS I 
I I I 

I I I I I I 
3” I-%” W” w I#4 #lo #40 #200 

tom 100 10 10 01 0.01 0001 00001 
LL1~~~ 11 ' 1111II1 I I 11,11#I I 4 l,ll,l I‘ I I,IIiLI h I I.~..,, 6 I I,,, I I 1 I I 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

Lll-rLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MlXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

FINE SANDS, ROCK FLOUR, SILTY 

LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

FINE SANDY 
OR SILTY SOILS 

ORGANIC CLAYS 

ORGANIC SILTS 



INTERNATIONAL 
TECHNOLOGY 

-11 CORPORATION 

VISUAL CLASSIFICATION OF SOILS 
PROJECT NUMBER: c 9 A- 3 9 2 PROJECT NAME: c ir j, j e~y’ p< i ,, .) I, ( -7 / 

BORING NUMBER: r?7 j& I_ ! COORDINATES: ;, ; ,&u 

ELEVATION: ; I I s 7 GWL: Depth 7 ’ / Date/Time 6 k/C?O - 

ENGINEER/GEOLOGIST: I<, Do rs eu Depth %;.A Date/Time I,,.,< 

DRILLING METHODS: cc /, g,,c, sj$ M 4 d,c7e ,- , s af, -f ,’ 3~cjj ’ PAGE ,r 
I I 

I I 

DESCRIPTION 

m a I 

. - 

. - 

. - 

NOTES: 



CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE(‘) 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

LOOSE 5-10 
FIRM 0.50 to 2.0 

MEDIUM DENSE 11-30 
HARD 2.0 to 4.0 

DENSE 31-50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
PINCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 14O.POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 

I,, I 

THE STANDARD PENETRATION RESISTANCE. 

SIEVE SIEVE 
OPENINGS NUMBERS 

t 
I I 

3” ,2/$* ;,#I ’ 
I I I 

w #4 #lO “40 #200 

loo0 100 10 1.0 01 0.01 0001 oom 

IJI~~III ’ I,,r,a, , I 11111II I I l‘lrlr 1 I 4 l,‘.,I, , , I,,,>#, 1 I /1‘11II I I I 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS. 
(LESS THAN 50) SILTY CLAYS. LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 

ORGANIC CLAYS 

ORGANIC SILTS 



.__ 

MONITOR WELL INSTALLATION SHEET 

PROJECT NAME Key West Remedial Investiqation 

PRCJECT NC. 595397 
BORING NO. MWI -1 

FIELD ENG./GEO. K. Dorsey 
CHEdKED BY 

_ DATE 6/8/90 
M. Hampton DATE .g/zo/go 

DATE OF INSTALLATION 6/6/‘90 

BOREH&E DRILLING 

DRILLING METHOD Ho1 low stem auqer TYPE OF BIT - Rock bit 
DRILLING FLUID (S) USED: N/A CASING SIZE (S) USED : N/A 

FLUID FROM TO SiZE FROh4 TO . 
FLUID FROM TO SIZE FROM :TO 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

DIAMETER OF PERFORATED SECTION 2” RISER PIPE DIAMETERS: and UIIU 

PERFORATION TYPE: 0-D. N/A I.D._ 2” 

SLOTS 0 HOLES 0 SCREEN q LENGTH OF PIPE SECTIONS 6’ 

AVERAGE SiZE OF PERFORATIONS .OlO .JOINING METHOD Flush threaded with “0” 

TOTAL PERFORATED AREA 12.5’ rings to seal joints. 

_JY” 

PROTECTI;ON SYSTEM 4- . . 
RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION Lockinq risc?r cd 

SP PROTECTIVE FiPE 0.0. 3 3 4’ Concrete ad 2 ‘X2’X6” meets ASTM Cl50 

ITEM 

I TOP OF RISER P!?E 

GROUND SURFACE . 

I @OTTOM OF PROTECTIVE PIPE 
J, . . ., 8OREHOLE FILL MATERIALS : 

GROUT 

I 
;i?lffi El !i%ment 

BENTONITE 3/8” Pel 1 ets 

SAND 20 
AS f 

30 Silica, 
M C775 

GRAVEL N/A 
, .-, i PERFORATED SE=TION 

I P\EZOMETER TIF 

GOTTOM OF BOREIiOLE %ym 

I GWL AFTER INSTALLATION 

OISTANCE A80VE/BELOW 
GROUND SURFACE (Ft .) 

EL:M{!;;ON 
.> 

3.0 11.57 

0,o 8.57 

1.5 7.07 

TOP 0.0 BOTTOM I;5 TOP 8.57 BOTTOM 7.07 
TOP 1.5 BOTTOM 2.0 TOP 7.07 BOTTOM 6.57 
TOP 2.0 BOTTOM 18 .O TOP 6.57 BOTTC’M -9.43 

TOP N/A 8OTTOM N/A TOP N/A BOTTOM N/A 

TOP 3.0 BOTTOM 15 .O TOP 5.57 BOTTOM -6.93 

18-l-l 

7.1 

I 

q-a? 

1.4 

- _.- l-1 
.,“w, WAS THE PIEZOMETE3 FLUSHED AFTER INSTALLATION? YESU NQ lu 

WAS A SENSiTlVlTY TEST PERFORMED ON THE PIEZOMETER? YES0 N”kl, LLZ-l. . . . ..m* 
REMARKS 

. 
Bentpn 1 tP hydrated for 4 hour or m 

*“a” ad installed. We1 1 developed 6/6/90 approx _ _ ..* 

ore before addition of grout. z’XL’~~,D” ~;~Ic;K concre 
imately 15 min. byacentrlfugal pump produced clear 

_~~ 
sand free water, approximately zs gal Ions pumped. Measuring tape deconed betore and atter use. -- 

9 3tratton. flow ra e - 0 .- 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION .-.I* . 

RR- 

~M)TtffIYC RISER CASilYC 

MON1TOR WI iLL lNSTALLAT10N SKETCH 
Kev West Remedial 

PROJECT NAME In;estiaation 
595392 PROJECT NO. 

8ORlNG NO. MWI-1 

INSTALLED BY K.Dc&ey ()AT;E 6/6/90 
CHECxEO 8Y m OATE m 

16' . 

‘-8OTTO)r Of BORING 18’ 

18' 
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INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I CLEAR 

I 

U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 

I 
I I I I I I 
I I I I I I i 

3” 1-w %” 94” #4 #lo d40 #200 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE c-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(‘)SlANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I SAND 
COBBLES 

SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS. 
GW GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS. 

GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GM I 
SILTY GRAVELS. 

GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS. 
LITTLE OR NO FINES 

SM 
SILTY SANDS. 

SAND-SILT MIXTURES 

SC I 
CLAYEY SANDS. 

SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS OF LOW TO MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS. 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 



. 

IT c-*?ma 
I. b MONITOR WELL INSTALLATION SHEET 

. . PROJECT NAME Key West Remedi al Tnveqtlgat j ,FlELD ENG.IGEO l .K.msev DATE 6/6/9O 
‘~~~ PRCJECT NC. 595392 CHECKED 8Y M. Hampton ,DATE .9/20 /90 

BORING NO. MWl-2 
DATE OF INSTALLATION 6/6/90 

_%, ”  

BOREHOLE DRILLING 

DRILLING METHOD Ho1 low stem auaer TYPE OF BIT - Rock bit 
DRILLING FLUID (S, USED: N/A CASING SIZE (S) USED: N/A 

FLUID FROM TO SIZE FROM TO 

FLUID FROM TO SIZE FROM :TO 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 bad D1713 

DIAMETER OF PERFORATED SECTION 2” 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN a 

AVERAGE SIZE OF PERFORATIONS ,010 

TOTAL PERFORATED AREA 17.5’ 

RISER P!PE MATERIAL 
-&h&RfX 

ASTM F48fI 
RISER PIPE DIAMETERS: and D170 

0.0. N/A I.D., 7" 

LENGTH OF PIPE SECTIONS I 

JOINING METHOD Flush threaded with “0” 
. . . riw t-n spa1 inintc;. 

PROTECTf9N SYSTEM 

RISER PROTECTIVE PIPE LENGTH 

PROTECTIVE FiPE 0.0. 3 3/4’ 

5’ OTHER PROTEsTlON 

BENTONITE 3/8” Pell ets 

&X-TM -11.69 

BOTTOM - 9.19 

1 

PIEZOMETER TIF 

BOTTOM OF 8ORE3OLE 18.0 -1-l ,,69 -a 
GWL AFTER INSTXLATION 

“pi WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESO NOfig 

WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES] NO cfl 
; . -1 I 

REMARKS Bentonite hydrated for 4 hour or greater WItIon of grnut ’ x7 
_n. 1 concrete pad installed. Well developed 6/6/90 for 30 minutes’by centrifuoal pump until Clear, 

sand free water, approximately 25 gallons pumped. Measuring tape deconed before and after uJ 
Dtqmn IICP~I waq a 5 P Brlqqs and Stratton with flow rate Of 1 to 2 gpm. ._ 

-p-1 -1--.-^--h? F_.. .i_lj_ R”.-~-Y __, l_l_,“l_ .-, ,,” __,,__ ., .l__ 



_ .-- _--.-. I i I. - . _ 

i ,+a 

INTERNATIONAL 

La. 

TECXNOLOGY 
CORPORATION 

/ 

16' 

MONITOR WELL H’JSTALLATION SKETCH 
Kev West. Remedml 

PROJECT NAME 1n;estiqation 

PEOJECT ho. 595397 

80RlNG NO. MWI -7 

18' 

L 9OfTOY OF BORIHC 18’ 



INTERNATIONAL 
TECHNOLOGY 

QY CORPORATION 

VISUAL CLASSIFICATION OF SOILS 
..m c 

PROJECT NUMBER: $4 5’ ZCj & 

BORING NUMBER: < LJ l-3 
ELEVATION: :rr ’ .-II u: (*vi 
ENGINEER/GEOLOGIST: < 2 e r 3 ?\, 

PROJECTNAME: .: ti.-, +&t- ;&,:~‘:y&; , 7 ,‘,< 

COORDINATES: ,\ ,+ 

GWL: Depth 7 ’ Date/Time &,‘90 -/6:(/o 

Depth ;,. d Date/Time i, J 4; 

DRILLING METHODS - 

DESCRIPTION REMARKS 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I CLEAR 

I 

U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 

DENSITY OF GRANULAR SOILS 
I 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE c-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(‘) STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR BACH B-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I 
SAND SILT AND CLAY 

COBBLES 
COARSE FINE COARSE MEDIUM FiNE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 
I 

I----- CLEAN GRAVELS 
(LITTLE OR NO FINES) 

WELL-GRADED GRAVELS. 
GW GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

I GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

GM 
I 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS. 
LITTLE OR NO FINES 

CLEAN SANDS 
(LIl-iLE OR NO FINES) 

SP 
POORLY-GRADED SANDS. 

GRAVELLY SANDS. 
LllTLE OR NO FINES 

SANDS 
WITH FINES 

(APPRECIABLE AMOUFF 
OF FINES) 

SM I 
SILTY SANDS, 

SAND-SILT MIXTURES 

r 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILN CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY. 

(GREATER THAN 50) FAT CLAYS 

ORGANIC CLAYS 

WITH HIGH ORGANIC CONTENTS 



It c-.noa 

./ MONITOR WELL INSTALLATION SHEET 
. . PROJECT NAME K~v West -ial . . 

Tnvrxtl9atlon ,FiELD ENGJGEO - K- Dorsev DATE 6/6/90 
..,PRCJECT NC. 595392 CHECKED BY M. Hampton PATE 9/20 /90 

BORING NO. MWI -3 
DATE OF INSTALLATION 6/6/90 

I j  

BOREHOLE DRILLING 

e \ ORILLING ME3400 Ho1 low stem auqer TYPE OF BITJock bit 
DRILLING FLUID (S) USED: N/A CASiNG SIZE (S) USED: N/A -1 

FLUID FROM TO SIZE FROM 
/** 

FLUID FROM TO SIZE FROM * 

DESCRJPTION 

TYPE Sch. 40 PVC ASTM F480 and 0170 RISER PIPE MATERIAL Sch. 40 pv(: ASTM ~480 

DIAMETER OF ?ERFORATED SECTION 2” RISER PIPE DIAMETERS: and 0170 

PERFORATION TYPE: 0.0. ,N/A.I. cl., 2” 

SLOTS q HOLES 0 SCREEN a LENGTH OF PIPE SECTIONS 7’ 

AVERAGE SIZE OF PERFORATICNS ,010 JOINING ME?%00 Flush threaded with “0” 
I TOTAL PERFORATED AREA ,i 

. . . rings to sepal inints. 

PROTECTION SYSTEM 
c 

3. 1 RISER PROTECTIVE PIPE LENGTH 5 ’ OTHER PROTECTION Lockinq riser ca 

PROTECTIVE FiPE 0.0. 3 314’ 
P, 

Concrete pad 2’X2’X6’ meets ASTM ~150 

,-“1 _I 
1TE.M 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( FtJ 

ELS;‘/jON 

TOP OF RISER P!?E 3.0 10.61 

?-I GROUND SURFACE 0.0 7.61 

@OTTOM OF PROTECTIVE PIPE 1.5 I 6.11 

,jil; BOREHOLE FILL MATERIALS: 
T e I Cement 

GRoUT AfyM Cl50 
TOP 0.0 BOTTOM I;5 TOP 7.31 t30TRX4 5.81 

BENTONITE 3/8” Pel 1 ets TOP 1.5 BOTTOM 2 .o TOP 5.81 
_.-‘ 

SAND 20 30 Silica, 
f AS M C775 

TOP 2.0 BOTTOM 14.5 TOP 5.31 

GRAVEL N/A TOP N/A BOTTOM N/A TOP N/A 

-1’ PERFORATED SECTION TOP 4.0 BOTTOM 14.0 TOP 3.31 

.f PIEZOMETER TIF 

t 
BOTTOM OF EORE+tOLE 14.5 

GWL AFTER INSTALLATION I 7.0 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES1 

-vAS A SENSITlVltY TEST PERFORMED ON THE PIEZOMETER? YES0 NoEl 

REMARKS Bentonite hydrated half hour or more before addition of qrout; 2’X2’X6” thick 
concrete pad installed. Well developed 6/7/90 for approximately 30 minutes by centrifuaal #-,” 
pump, approximately LU gal ions pumped; water turned from Sl lt 9reY to clear and silt free. 

Measurina taoe deconed before and after use. pump, 5 HP Briqqs and Stratton, flow 1 to 
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Uell Construction Details 

Trman Annex 

DDT Mixing Area 

Site 3 

NAS Key West 

Key West, FLorida 

I I I TOP OF 1 GROUND 1 TOTAL 1 LENGTH 1 SCREENED I 1 THICKNESS OF 1 THICKNESS OF 1 THICKNESS OF 1 

1 UELL 1 COHPLETION 1 CASING 1 SURFACE 1 WELL I OF I INTERVAL 1 SLOT 1 SAND 1 BENTONITE 1 GROUT 

I I 

DATE I ELEVATION IELEVATION( DEPTH 1 SCREEN 1 ELEVATION 1 SIZE 1 PACK SEAL COLUMN I 
I (ft)MSL I (ft)HSL I (ft) 1 (ft) I (ft) MSL ICinches) I (feet) I (feet) I (feet) I 

I I I I I I I I I I I I 
I 

Mu 3-l I 06/02/90 

I 
Mw 3-2 1 06/02/90 

I 
MU 3-3 1 06/02/90 

I 

I I I I 
8.49 1 5.49 1 10.0 1 5 I 0.49 TO -4.51 7.0 

I I I I I 
8.23 1 5.23 1 10.0 I 5 I 0.23 f0 -4.77 1 0.010 I 7.0 

I I I I I 
9.09 1 5.76 1 9.6 1 5 I 1.09 TO -3.91 1 0.010 I 7.0 

I 
1.0 I 2.0 

I 
1.0 I 2.0 

I 
1.0 I 2.0 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 
1 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCEf” 
VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

0.50 to 2.0 
LOOSE 5- 10 

FIRM 
MEDIUM DENSE 11-30 

HARD 2.0 to 4.0 
DENSE 31 - 50 

VERY HARD MORE THAN 4.0 
VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 

I,, 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
1 I 
I I I I I I 

3” l-‘/y’ 3/r” 36” #4 #IlO #40 #200 

loo0 100 10 10 0.1 001 0001 0.0001 

b11*1 1 ’ ’ lllrl,I I 1 !4,,,,, 1 I 11111 I I I I 1.111,t I I I,,,,,, I I Ill‘,, I i L 1 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AN0 CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

OR CLAYEY SILTS WITH 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 



-c 
WC- MONITOR WELL INSTALLATION SHEET 

""PROJECT NAMEKey West Remedial InvestiaatioR FIELP ENG./GEOC.Callegari DATE 6/2/90 
PRCJECT NC. 595393 CHECKED BY G. StePhens 

c~__BORING NO. MW3-1 
PA-E. 9 /20 /90 

DATE OF INSTALLATION 6/Z/90 

BOREHOLE DRILLING 

DRILLING METHOD Ho1 low Stem Auqer 

DRILLING FLUID (S) USED: N/A 

FLUID FROM TO 

FLUID FROM TO 

DESCRIPTION 

TYPE sch. 40 PVC ASTM F480 and DA70 

DIAMETEROF PERFORATEDSECTION 7" 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 'SCREEN &j 

AVERAGE SIZE OF PERFORATIONS .OlO 

TOTAL PERFOPATEDAREA 5' 

<PROTECTION SYSTEM 

TYPE OF BIT Rock Bit 

CASING SlZE(SlUSED: N/A 
SIZE FROM 

SIZE FROM 
TO . 

a 
TO 

RISER PIPE MATER1 AL Sch. 40 PVC ASTM F481 

RISER PIPE DIAMETERS: and D171 

0.0. N/ A *, II 
I.D.>. 

LENGTH OF PIPE SECTIONS 8' 

JOINING METHOD Flush threaded with "0" 
. . . rlnas to seal ioints. 

RISER PROTECTIVE PIPE LENGTH 5' OTHER PROTECTION I ockinq riser ca 

PROTECTIVE PrPE 0.0. 3 3/4' Concrete pad 7'X2'X6" meets ASTM Cl50 

I- 1TE.M 
,XV 

TOP OF RISER P!PE 

GROUND SURFACE 

_’ BOTTOM OF,PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
T e I Cement 

GRoUT AsyM Cl50 
~ENTONITE 3/8” Pel 1 ets 

SANo 
20 

f 
30 Silica, 

AS M C775 -Qi 
GRAVEL N/A 

PERFORATED SECTION 

--+ PIEZOMETER TIP 

BOTTOM OF EORE:-rOLE 

GWL AFTER INSTALLATION N/A I N/A 

DISTANCE ABOVE/BELOW 
GROUND SURFACE (Ft. ) 

3.0 

0.0 Ei.aq 

TOP 0.0 BOTTOM 2;o TOP 5.49 eorrohl 3.49 

TOP 2.0 8OTTOM 3.0 TOP 3.49 BOTTOM 2.49 --i 

TOP 3.0 BOTTOM 10 .O TOP 2.49 
TOP N/A BOTTOM N/A TOP N/A 

TOP 5.0 BOTTOM 10 -0 TOP 0.49 8oTTDM -4.51 

ti S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESO M2.l 
WAS A SENSITIVITY iESi PERFORMED ON THE PIEZOMETER? YEqJ NOa 

‘i 
I MARKS ’ Well was develoned until free from silt usina a centrifuae DU 

. 
mo. purnoed approxl- 

mately 20 gallons, changed from dark silty to clear silt free. Pump used to develoo well 

was a 5 HP Briggs and Stratton with a flow rate of 1 to 2 gpm. - 
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VISUAL CLASSIFICATION OF SOILS 
‘ROJECT NUMBER: 595 3 92 PROJECTNAME: ,+., A ccc -&njen,i;/i fijp;:,‘ _I ?,:‘;; - c ,.,:A 3 
30RING NUMBER: ;\I& 3 w & COORDINATES: “- DATE: + hi’; ‘.;d 

ILEVATION: 8, 23 GWL: Depth 5’ Date/Time ;j- :q&, }j ;o$’ DATE STARTED: ’ d:rd 
SNGINEER/GEOLOGIST: C;! /- i Depth - Date/Time .$,J 

PAGE 

Fi 

DATE COMPLETED: ;‘l; $ .‘?) 

OF’ :’ TH IRILLING ME 

I 

, 
L 

1 
- 

: 
?- 
s- 
P 

DESCRIPTION 

. 

: 
NOTES: 



CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE(‘) 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

LOOSE 5-10 
FIRM 0.50 to 2.0 

MEDIUM DENSE 11-30 
HARD 2.0 to 4.0 

DENSE 31 - 50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

“STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 

4 3” ,-l/1” %” w #4 #lo d40 

1000 100 10 10 01 001 0001 00001 

bl10’ ’ ’ ’ 11111II I I I‘+,,‘, I I 11111Il t L I.,,,,# 8 I 1111I8I I I l,tt I I I I 1 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LIl-fLE OR NO FINES) 

GRAVELS 
WlTH F!NES 

I 
(APPRECIABLE AMOUNT 

OF FINES) 

I CLEAN SANDS 
(LITTLE OR NO FINES) 

WITH FINES 
(APPRECIABLE AMOUHT 

OF FINES) 

WELL-GRADED GRAVELS. 
GW GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GM SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 

SW GRAVELLY SANDS. 
LITTLE OR NO FINES 

SP 
POORLY-GRADED SANDS, 

GRAVELLY SANDS, 
LlTl-LE OR NO FINES 

SM 
SILTY SANDS, 

SAND-SILT MIXTURES 

SC 
CLAYEY SANDS. 

SAND-CLAY MIXTURES 

AND CLAYS OF LOW TO MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS. SANDY CLAYS. 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICIN 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY, 

(GREATER THAN 50) FAT CLAYS 

ORGANIC CLAYS 



MONITOR WELL INSTALLATION SHEET 

v--9ROJECT NAME Key West Remedial InvestiqationFlELD ENGJGEO. C*Callegari 
V?C JECT NC. 595392 

BORING NO. MW3-7 
CHEkED BY G. St.ephens 

MT’E 6/Z/90 * 

,DAT’E . 9/m /90 

Cl .,” DATE OF INSTALLATION 6 /7 /go 

8OREHOLE DRILLING . . 

DRILLING METHOD Hollow Stem Auaer TYPE OF BIT Rock Bit 

CASING SIZE(S)US N/A 1 
DRILLING FLUID(s) USED: N/A 

FLUID FROM TO 

FLUID FROM TO 

OESCRlPTiON 

TYPE Srh - 40 PVC ASTM F480 and D170 

DIAMETER OF PERFORATED SECTION II 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN fl 

AVERAGE SIZE OF PERFORATIONS .OlO 

TOTAL PERFORATED AREA 5’ 

PROTECTION SYSTEM 

SiZE FROM 

SIZE FROM 

RISER PlPE MATERIAL Sch. 40 PVC ASTM F48C 

RISER PIPE DIAMETERS: and Dl/C 

0.0. N/A I. D.-T 
II 

LENGTH OF PIPE SECTIONS 8’ 

JOINING METHOD Flush threaded with “0” 

rinas to seal joints. 

.%.S 

r RISER PROTECTIVE PIPE LENGTH 

PROTECTIVE FlPE 0.0. 
,- 

OTHER PROTECTION 

ITEM 

-TOP OF RISER P!?E 
s. 

GROUND SURFACE 

DISTANCE ABOVE/BELOW 
GROUND SURFACE ( Ft .) 

3.0 
0.0 

BOTTOM OF PROTECTIVE PIPE 

-=BOREHOLE FILL MATERIALS: 

I 

1.5 

I 
GROUT ;#fi $., ;,,e” t Top 0.0 8mTOM 2.0 

,s- BENTONITE 3/8” Pellets TOP 2.0 BOTTOM 3.0 I - 
SAND 20 

c 
30 Silica, 

AS M c775 TOP 3.0 1 BOTTOM 10.0 
_ - - 

,..,*, GRAVEL N/A 1 Top N/A 1 BOTTOM N/A 
w 

PERFORATED SECTION 1 TOP 5.0 1 BOTTOM 10 .o 

TOP 5.23 t 801mM 3.23 

PIEZOMETER TIF I I 
““BOTTOM OF BOREkiOLE 10 .o 

GWL AFTER INST&LATION N/A 

‘d i THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 Nd3 
tVL;$ A SENSiTlVlTY TEST PERFORMED ON THE PIEZOMETER? YESO NOa 

. . 

MARKS wdi W;~Z fi~drlpp~ after ln~tallatlon until free of S ilt 6/2/90. water removed 

bv centrifuaal Dump was aoproximatelv 15-20 qallons. *Pump used was a 5 HP Briqas and Strattor 
with a flow rate of 1 to 2 qpm. 
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VISUAL CLASSIFICATION OF SOILS 
PROJECT NUMBER: 59 3 Cj& PROJECTNAME:/(Q &s+ 

BORING NUMBER: hl M, 3 - 3 COORDINATES: iv/p u 

ELEVATION: q, oc/ GWL: Depth A-# i 

ENGINEER/GEOLOGIST: :‘: , b ijc,r,:?r-; Depth r;/,q Date/Time Iy/b 
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i 
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i 

I 

i-i - - 

fi 
$- 
s- 
2 

DESCRIPTION 
1 

REMAFIKS 

Drilling Contractor 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

“‘STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

INCHES AND THE NUMBER OF BLOWS 
EACH CINCH INTERVAL. THE 
THE FINAL TWO INTERVALS IS 
PENETRATION RESISTANCE. 

1000 100 0001 0 0001 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

:LEAN GRAVELS 
.ITTLE OR NO FINES) 

GRAVELS 
W!TH FINES 

PPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(Lll7LE OR NO FINES) 

SANDS 
WITH FINES 

PPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LI-ITLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 501 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 



#t-m MONITOR WELL INSTALLATION SHEET 
. =PROJECT NAMEbV wpqt -dial Invest iuation FIELp ENG./GEO.C-Cal1eWi IXTE 6/3/90 

PRCJECT NC. r;qc;yq7 C~ECKED~Y,Llbmpton 
BORING NO. 

pA'fE.9/20/90 
MW3-3 i /.% 

OATE OF INSTALLATION 6/2/90 

BOREHOLE DRILLING 

OESCRIPTION 

DRILLING METHOD HoI low Ster n Auqer 1 TYPE OF BIT Rock Bit 

DRILLING FLUID (S) USED: N/A CASING StZE (S) USED: N/A 
FLUID FROM TO SiZE FROM TO . 
FLU10 FROM TO SIZE FROM TO , 

a-T* 

TYPE Sch. 40 PVC ASTM F480 and II170 

DIAMETER OF PERFORATED SECTION 2” 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN a 

AVERAGE SIZE OF PERFORATIONS .OlO 

TOTAL PERFORATED AREA 5' 

’ RISER PlPE MATERIAL Sch. 40 PVC ASTM F48( 

RISER PIPE DIAMETERS: and Dlfl 

0.L~l.O.~ 7 II 

LENGTH OF PIPE SECTIONS 8' 

JOINING METHOO Flush Threaded with "0" 
. 

rinas to seal joints. 

I 

PROTECTION SYSTEM 
, ah.4 

RISER PROTECTIVE PIPE LENGTH 

PROTECTIVE PiPE 0.0. 
"_g 

OTHER PROTECTION 

ITEM 

X-TOP OF RISER P!PE 

OISTANCE ABOVE /BELOW 
GROUND SURFACE (Ft .) 

3-3 

BOTTOM OF BORE3OLE 

GWL AFTER INSTALLATION 
e.4 

L i THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESO NdiLl 
hfAs A SENSiTlVlfY TEST PERFORMED ON THE PiEZOMETER? YES0 NoQ 
%ARKS ~~11 nrgltprl ;tnd ,-IPVPIQPP~ WSO, water remnwd h_v centrlfuaal ~~mannrnxj- 

mate1 v 15 aal Ions. chued from 1 laht si 1 tv a ev to clear’ sand free= Puma was a 5 HP 
Briqqs and Stratton with a flow rate of 1 to '; qpm. - 

asn - 
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Site 4 
Boca Chica Open Disposal Area 

TA/S-91/595392\PlE-PGS.SB8 



Uell Construction Details 

Boca Chica 

Open Disposal Area 

Site 4 

NAS Key Uest 

Key West, Florida 

I 1 1 ::I:: 1 GRWND 1 TOTAL 1 LENGTH 1 SCREENED ; 1 THICKNESS OF 1 THICKNESS OF 1 THICKNESS OF 1 

1 UELL CDMPLETION 1 SURFACE 1 UELL 1 OF 1 INTERVAL SLOT 1 SAND 1 BENTONITE 1 GROUT 

I 
I 

DATE I ELEVATION IELEVATIONI DEPTH 1 SCREEN 1 ELEVATION 1 SIZE 1 PACK I SEAL COLUMN I 

I 

I (ft)HSL I (ft)MSL I (ft) I (ft) I (ft) HSL ((inches) I (feet) I (feet) I (feet1 I 

I 
I I 1 1 I 1 I I 

I I I 1 
IMU4-1 1 06/02/90 1 4.79 1 1.79 1 15 I 12.5 1 -0.71 TO -13.21 1 0.010 1 19.0 I 0.5 1 0.5 1 

; MU 4-2 1 
I I I I I I 

I 
I I I 

06/02/90 1 5.08 1 2.08 1 13 I 10.0 I -0.92 TO -10.92 1 0.010 18.0 1 0.5 1 1.5 1 

I I I I I I I I I I I I 
1 MU 4-3 1 06/04/90 1 

I I I 
1 MU 4-4 1 06/04/90 1 

I 
1 MU 4-5R ] 

I 
06/23/90 1 

I I I. 

4.91 

4.91 

5.35 

1.91 1 16 I 15.0 1 0.91 TO -14.09 1 0.010 I 19.0 I 0.5 1 0.5 1 
I I I I I I I 

1.91 1 17 I 15.0 1 -0.09 TO -15.09 1 0.010 I 19.0 I 0.5 1 0.5 1 

I I I I 
I 0.010 I 

I I I 
2.35 1 17 I 15.0 1 0.35 TO -14.65 19.0 1 0.5 1 0.5 1 
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‘ROJECT NUMBER: 59539a 
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PRO 
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4 FVATION. ti 7cr 

#-WINA I t3: ,f, .,s un,e: ( ,d, 

IGWL: Depth (’ ’ Date/Time bjyq~ - ~7: 30 

3oQ Depth N/,4 Date/Time I v/a 

c 
5 >- 
3- 
2 

a 
! w- 
)P 

a. 2 w- . -‘< 
?B 
D-Z- (I) 

REMARKS 

O/y i: I ;: 

cme V(ipf.-, ,‘.q “J) ! 
I 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 
I- 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

0.50 to 2.0 
LOOSE 5-10 

FIRM 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

DENSE 31 - 50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

(“STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REDUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH 8-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENElRATlON RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 

I 
,-.‘/p %” 

I I I I 
3” 56” %I #lo it40 #200 

loo0 100 10 10 01 001 0.001 0 0001 

bl~~fi 1 ’ ’ 11111I1 I , 11,118 I, I I11111 I, , I.,,!8 I I 1 f,,,. I, 4 I I,,, 1 I I I 1 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN SO) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

ORGANIC CLAYS 

ORGANIC SILTS 

ORGANIC 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I I I 

U.S. STANDARD 
SIEVE 

OPENINGS j , I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

NUMBERS 
I 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE I 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINE.9 

W’ 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS. SANDY CLAYS. 
(LESS THAN 50) SILTY CLAYS. LEAN CLAYS 

INORGANIC SILTS. 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 



I? C-Ames MONITOR WELL INSTALLATION SHEET .. 1 
.)ROJECT NAME Kev West Remedial ‘Tniecti9ti FIELD EMG./GEO.’ ,l- Rrjerhoo DATE e/2/90 
PRCJECT NC. 595397 

‘%*“~oRING NO. MW4--I 
CHECKED BY y wtnn DATEg/zo/go 

DATE OF INSTALLATION 6/2/t@ 

-3OREHOLE DRILLING 

* 

?.‘ . 

DRILLING METiiOD Ho1 low stem auger TYPE OF BIT -Rock bit 
DRILLING FLUID (9 USED: N/A CASING SIZE (Sl USED : N/A 

FLUID FROM TO SIZE FROM 
FLUID FROM TO SIZE FROM 

DESCRIPTION 
I3 

TYPE Sch. 40 PVC ASTM F480 and ~170 

DIAMETER OF ?ERFORATED SECTION 2” :l 
PERFORATION TYPE: 

I SLOTS u HOLES q SCREEN cii] 
- > 

AVERAGE SIZE OF PERFORATlCNS .OlO 

TOTAL PERFORATED AREA 12.5’ 

ia- 

DROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH kjl 
i 1 ., 

PROTECTlVE FIPE O.D. 3 314’ 
c 

RISER PIPE MATERIAL Sch. 40 PVC: &TM F48() 

RISER PIPE DIAMETERS: and D170 

O.D. N/A I.D., 2” 

LENGTH OF PIPE SECTIONS 5.5 ’ 
. JOINING METHOD Fl& thr&d with 0 II II 

. . . rinas tn <pal 1olnt.q 

OTHER PROTECTION 

nrrd-o nati 

I 
, ITEM OISTANCE ABOVE/BELOW ELEVATION 

GROUND SURFACE (Ft ) (MSL ) 

I 
TOP OF RISER P!PE 3.0 4.79 
GROUND SURFACE 0.0 1.79 <-a.- 

@OTTOM OF PROTECTIVE PIPE 1.5 0 29 

BOREHOLE FiLL MATERIALS: *.y 
GROUT -&yfi &l;gment TOP 0.0 BOTTOM 0 ..5 TOP 1.79 ax--KIM 1.29 

I BENTONlTE 3/8” Pellets TOP 0.5 BOTTOM 1 0 TOP 1.29 EIOTTOM o 7q 
--, SAND j$i f&Sf;ic% 

c 
TOP 1.0 BOTTOM 20 .o TOP 0.79 ~IOTK’M -18.2-j 

GRAVELN/A TOP N/A BOTTOM N/A Top N/A 8OTTOM ,,,,A 

, ,.__ PERFORATED SE=TION TOP 2.5 BOTTOM 15 .O TOP - 0.71 EIOTTOM-13.21 
r 

t 

PIEZOMETER TIP 

BOTTOM OF BORE:-rOLE 20.0 18s:,l 

I- G’ffL AFTER INSTXLATION I 2.83 -1 .04 . 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES0 NOai 

‘--AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES)1 NO ai 

&MARKS Well was developed 6/2/90 producing clear sand/silt free water. pumped 10 allons 
by centrifugal pump. Coupling with extension was added *to the PVC riser tii-xkK 

^Y required 3 ft . h eight. pump used to develop Wells was a 5 HIJ Briggs and btratton with a - 
tlow rate ot ‘I to Z gpm. 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE”’ 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

FIRM 0.50 to 2.0 
LOOSE 5- 10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

1 VERY .HARD MORE THAN 4.0 
DENSE 31-50 

VERY DENSE OVER 50 

(” STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
CLEAR U.S. STANDARD 

,/, , I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 

I 
I I 

I I I I I 
3” I-‘/$- %” WV #4 #lo $40 #200 

loo0 100 10 10 01 001 0001 00001 

lLJ*lIII ’ 1111II 1 I I 11,111, I I 11,111 I1 I I.,,,,, I I III1.I 1 I 1 II,, 1 I I I I 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF NNES) 

t 
CLEAN SANDS 

(LITTLE OR NO FINES) 

I 
SANDS 

WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 

WELL-GRADED GRAVELS. 
GW GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES, 
LllTLE OR NO FINES 

GM 
SILTY GRAVELS, 

GRAVEL-SAND-SILT MXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS, 
LllTLE OR NO FINES 

SP 
POORLY-GRADED SANDS. 

GRAVELLY SANDS. 
LITTLE OR NO f INES 

SM SILTY SAiJ0.S. 
SAND-SILT MIXTURES 

SC 
I 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE SANDS, ROCK FLOUR, SILTY 

LIQUID LIMIT 
(LESS THAN 50) 

FINE SANDY 

OR SILTY SOILS 

AND CLAYS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

0.50 to 2.0 FIRM 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR U.S. STANDARD 
SIEVE 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REGUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE k 

SUMMATION OF THE FINAL TWO INTERVALS IS 

I 
I 

I,, 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

OPENINGS NUMBERS I 
I 

,-r,.* &* :g* #$J 
I 

3” #lo MO #2lYo 

loo0 100 10. 1 .o 01 001 0 001 00001 
1,111 I k ll,llII I I 1,‘,8,, e 1 IllI,, L I’ I l.~~~tl 4 I 1,1,,,, I 1 111111 L I I J 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

I GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

i 

SANDS 
WITH FINES 

(AF’PRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LIlTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

ORGANIC CLAYS 

ORGANIC SILTS 



(i_ 
Iyy n C-Anoa MONITOR WELL INSTALLATION SHEET 

.- i 
PROJECT NAME Key West Remedial Investiqation FIELP ENGJGEO. 3 .Buerhop 
PRCJECT NC. CHECKED BY G. Steghens 

DATE 6/2/90 
r;9c;?Q7 

.-BORING NO. 
DATE. g/20 /go 

MW4-2 
DATE OF INSTALLATION 6!3 /90 

,JOREHOLE DRILLING 

ORILLING METHOO ~~11 nw qtem auger . TYPE OF BIT w b,t 

dll DRILLING FLUID (9 USED: N/A CASING SIZE (S) USED: N/A 
FLU10 FROM TO SIZE FROM TO 
FLU10 FROM “A-m TO SIZE FROM TN0 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 

OIAMETER OF PERFORATED SECTION 7” 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN q 
AVERAGE SIZE OF PERFORATIONS -fIlfI 

TOTAL PERFOFATEO AREA I 

RISER PIPE MATERIAL Sch. 40 PVC ,A’jTM F480 

RISER PIPE DIAMETERS: and D170 

0.0. N/A l.O.- 2" 

LENGTH OF PIPE SECTIONS t 

JOINING METHOO Flush threaded with "0' 

rinqs to seal joints. 

.PROTECTION SYSTEM 

t RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION Lockinq riser 
.i 1 PROTECTIVE F!PE 0.0. ? ?/a’ ete nad 7'X2'X6" meets 

r ITEM DISTANCE ABOVE/BELOW 
w.- -I GROUNO SURFACE ( Ft.) 

TOP OF RISER F!PE 

r 3.0 
GROUND SURFACE 0.0 

v’a @OTTOM OF PROTECTIVE PIPE 1.5 

I 
BOREHOLE FILL MATERIALS: 

T e I Cement , GRoUT A!$M Cl50 TOP 00 BOTTOM 1 5 TOP 

I 

BENTONITE 3/8” Pel 1 ets TOP 1 5 BOTTOM 2 .O TOP 

SANo 
20 30 Silica, 

c AS M C775 TOP 2.0 BOTTOM 20 .O TOP 
“< 

GRAVEL N/A TOP N/A BOTTOM N/A TOP 

I 
PERFORATED SECTION TOP 3.0 BOTTOM 13.0 TOP 

*.” PIEZOMETER TIF 

I 
BOTTOM OF BORE:-rOLE 20.0 
GWL AFTER INSXILLATION 1.5 , z.s 

k iS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 17 
‘#$S A SENSITIVITY TEST’ PERFORMED ON THE PIEZOMETER? +ESO N"LXI . 
: :MARKS well dPvPlnnPrf 6~7~911, pr- clear sand/silt free water after Dumloing 15 

aallons bv centrifuaal Dum. 
A couplinq with extension was added to the PVC riser in 

order to reach the required 3 ft. heiqht. Pump used was a 5 HP Briggs and Stratton with - ,‘7 
a 1 to 2 gpm flow rate. 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 
1 f 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE”’ 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

LOOSE 5-10 
FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

31 - 50 
VERY HARD MORE THAN 4.0 

DENSE 

VERY DENSE OVER 50 

Cl STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REGUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 14lkPOUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 

I 

THE STANDARD PENETRATlON RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 

I I I I I 
3” ,-‘$1 ?A” 56” #4 4710 it40 #200 

lcoo 100 10 10 01 001 0001 0 0001 
,111, , 4 ll~hlI1 4 1 11,111, 1 I I11111 1 I 1 I...rt, I I l,,,,,, 1 1 I,,, I 1 L 4 I 

GRAIN SIZE IN MM _. 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINESI 

G.W 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LlfrLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

Lll-l-LE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 

LIQUID LIMIT OF HIGH PLASTICITY, 

(GREATER THAN 50) FAT CLAYS 

HUMUS, 
SWAMP SOILS 

WITH HIGH ORGANIC CONTENTS 
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NOTES: 
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DrillingContractor ar I 11 ;fYq sQ/U+*f?FkS 

Drilling Equipment Ford r 300 1 -- -r^\oh;le Dt-; iI 
I: 

ci II Driller: e i/ 10 ii t-z+’ * e 
/ 



CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 
\ 

0.25 to 0.50 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

FIRM 0.50 to 2.0 
LOOSE 5-10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY. HARD MORE THAN 4.0 
DENSE 31 - 50 

VERY DENSE OVER 50 

(” STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

24NCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

I ) , OPENINGS j ) , 
SIEVE 

NUMBERS I 
I 

,-$” $.+a* ’ 
I I I 

3” w II4 #lO #40 #200 

1003 loo IO I.0 01 0.07 0007 OOUOl 

IJJllI 1 ’ ’ 11111II I I 11,111, I 1 1111II I I I I.,,,,# I I I.,,. 11 2 I Ins,,, , i L 1 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAN0 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

INORGANIC SILTS AND VERY 
FINE SANDS, ROCK FLOUR, SILTY 

ML OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH 

SLIGHT PLASTICITY 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN 50) 

INORGANIC CLAYS 

CL OF LOW TO MEDIUM PLASTICITY. 
GRAVELLY CLAYS. SANDY CLA’(S. 

SILTY CLAYS, LEAN CLAYS 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

ORGANIC SILTS 

OL AND ORGANIC SILTY CLAYS 
OF LOW PLASTICITY 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

INORGANIC SILTS, 

MH MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTS 
AND CLAYS INORGANIC CLAYS 

LIQUID LIMIT CH OF HIGH PLASTICITY. 

(GREATER THAN 50) FAT CLAYS 

POORLY-GRADED SANDS, ORGANIC CLAYS 
GRAVELLY SANDS. OH OF MEDIUM TO HIGH PLASTICITY. 

LITTLE OR NO FINES ORGANIC SILTS 

SILTY SANDS, 
SAND-SILT MIXTURES 

HIGHLY 
ORGANIC 

SOILS 

PEAT, 

PT HUMUS, 
SWAMP SOILS 

WITH HIGH ORGANIC CONTENTS 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 



MONITOR WELL INSTALLATION SHEET 
--. 

>ROJECT NAMEJ(ev West Remedial InvestiqatioQ FIELP ENGJGEO. K. Dorsey 
>t?CJECT NC. CHECKED BY G. Stephens 595397 

JORING NO. MW4-3 
DATE OF INSTALLATION 

DATE 6/l l/90 
,DA'TE . 9/20 /90 

6/4/90 

BOREHOLE DRILLING -- .” 

DRILLING METHOD Ho1 low Stem Auqer 

DRILLING FLUID (S) USED: N/A 

FLUID FROM TO 

FLUID FROM TO 

TYPE OF BIT 

CASING SIZE(s) N/A 

SiZE FROM TO 

SIZE FROM TO 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

DIAMETER OF ?ERFORATED SECTION 2” RISER PIPE DIAMETERS: and Dl /u 

PERFORATION TYPE: 0.0. N./’ I. D.- II 

SLOTS 0 HOLES q SCREEN q LENGTH OF PIPE SECTIONS 4’ 

AVERAGE SIZE OF PERFORATiONS .OlO JOINING METHOD Flush threaded with “0” 

TOTAL PERFOEATED AREA 151 , . . 
riugs tn seal ioints. 

,EROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGfH OTHER PROTECTION 

PROTECTIVE FiFE 0.0. W"211 

.I S THE FIEZOMETER FLUSHED AFTER INSTALLATION? YES q Ndll 
WAS A SENSITIVITY TEST PERFORMED ON THE +lEZOMETER? YESO Nom 

;“T*d~R~S Well develooed 6/4/90. approximatelv '20 qallons of water pumped bv centrifuqal 
pump to produce silt/s’and free, clear water. Pump used tias a 5 HP Briqqs and Stratton with 

a 1 to 2 qpm flow rate. - 
-u1 
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VISUAL CLASSIFICATION OF SOILS 
‘ROJECT NUMBER: 575 - 393 
30RING NUMBER: b 1~) y- c( 

iLEVATION: 4,9/ 

PROJECTNAME: KCQ &c&tY&~~,~/ ~n!/~~S;C7c3,,ii,-Z,',;'Ll 
COORDINATES: ,& DATE: v &/d-/q3 

GWL: Depth 3 ’ ’ Date/Time 4lr-q~ - 08;y0 DATE STARTED: i /5- 190 

D: ‘#&-,qJ - 
IRILLING METHODS: 

:5- 
)a 

a: !lU ; a'-! 

if- 
VI 

DESCRIPTION 

WA ’ 
--. i... _._I_ -r_l 

3ppt-q * 
I 
/ 0 i”, ‘A * 

-------+ __.- ----~. - --- 



CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

LOOSE 5- 10 
FIRM 0.50 to 2.0 

MEDIUM DENSE 11-30 
HARD 2.0 to 4.0 

DENSE 31-50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

‘)STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I 

U.S. STANDARD 

I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 

4”” 3” l-‘h” 3/1” M” #4 #lO 

loco 100 10 10 0.1 001 0001 0 0001 

l.i~fiI~l~ ’ IIiLIII e I 11111II I 1 I,‘,, I , I I I.,,cm, , I 1111,,, I I 1111LII I I I 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES1 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

Llll-LE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

Ll-l-rLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILN SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

EDIUM PLASTICITY, 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

INORGANIC SILTS, 
MICACEOUS 0 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS 
‘ 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I CLEAR 
SIEVE 

OPENINGS 

U.S. STANDARD . 
SIEVE 

NUMBERS 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

‘)STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
PINCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAtiPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

t 
I I I I I I 

3” ,-a” ;,I* I I I I I 
%” #4 #lO #40 #200 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSlFlCATlON FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LllTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LI-ITLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

QlTLE OR NO FINES 
4’ 

., 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

OR CLAYEY SILTS WITH 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

(GREATER THAN So) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 



t c-- MONITOR WELL INSTALLATION SHEET 
% a . . ‘ROJECT NAME&v West Remedial Investuatioa 
.‘RC JECT NC. 595397 

FIELP E,,.,GEO.~ DATE 6/4/90 

BORING NO. 
CHECKED BY M. m mm. 9/20 /90 

AF1 MW4-4 
DATE OF INSTALLATION 6/4/90 

BOREHOLE DRILLING -.-.a 

1 DRILLING METHOC _-I Hollow stem auger TYPE OF BIT 
I 

I 

- Rock bit 

,.“_. DRILLING FLUID (S) USED: N/A CASING SIZE (S) USED: N/A 
FLUID FROM TO SIZE FROM TO 
FLUID FROM TO b SIZE FROM TO I-.i( 

DESCRIPTION 

TYPE Crh an PVll ASTM F480 and fIl71) 

DIAMETER OF PERFORATED SECTION 2” 

PERFORATION TYPE: 

SLOTS m HOLES 0 SCREEN q 
AVERAGE SIZE OF PERFORATJONS .OlO 

TOTAL PERFOPATED AREA 15’ 

RISER PIPE MATERIAL <,eh _ 40 pvc 

RISER PIPE DIAMETERS: 

0.0. !!p 1.0.~ 7 II 

LENGTH OF PIPE SECTIONS 5’ 

JOINING METHOD Flush threaded with “0” 
rings to seal joints. 

PROTECTION ‘SYSTEM ;s 

RISER PROTECTIVE PIPE LENGTH t OTHER PROTECTION I nrltinn ricer 

PROTECTIVE PiPE O.D. 3 314’ rl 7’X7’Xfi” mpptc; A.yT ‘s-1 

.I S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESU NKt 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESO N”El 

i”‘tlARKS 
. 

We1 1 devel oned 6/4/90 aooroximatel v 20 aal lons bv centrlfuaal pump&t-i 1 rl ~a r 
and sand free. Pump used was a 5 HP Briggs and Stratton’with a flow rate of 1 to 2 qpm. 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 
, 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCEf” 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

FIRM 0.50 to 2.0 
LOOSE 5-10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY HARD 1 MORE THAN 4.0 
DENSE 31 - 50 

VERY DENSE OVER 50 

“STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
PINCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I 1 I I I 
I I I I 

3” l-‘/2” %” %” #4 #lo ti0 #200 

1CGQ iw 10 1 .o 01 001 0 001 0.0co1 
lu*n1 1 1 ’ llil,II 1 I II111LI I 1 llll,, L t , I,,,,,# L , 11011I1 I L I,,, 1 1 I I I 

GRAIN SIZE IN MM 1 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE I 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS, 
GW GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES, 
LITTLE OR NO FINES 

GM SllTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS, 
LI-ITLE OR NO FINES 

SP 
POORLY-GRADED SANDS, 

GRAVELLY SANDS. 
LITTLE OR NO FINES 

SM SILTY SANDS, 
SAND-SJLT MIXTURES 

SC CLAYEY SANDS, 
SAND--CLAY MIXTURES 

OR CLAYEY FINE SANDS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN SO) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

OR SILTY SOILS 

AND CLAYS 

(GREATER THAN Jo) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 
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ELEVATION: in--, 35 GWL: Depth ‘, , fig Date/Time ~~~Y?Y.!~.; a olDATE STARTED: ~ 
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’ T .A,.-;’ ,,-. i;. (‘, 7 .,, - 

2 ‘5 i- IP AGE r 
-. OF’ ..rli 

1 I r 

- 
- 

- 
: 
2 >- 

:- 
? 

DESCRIPTION 
- - 5 ii : 3 

I 
,( 

REMARKS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

SIEVE 
NUMBERS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

I DENSE 1 31 - 50 1 

VERY DENSE 1 OVER 50 I 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH B-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

001 0 001 0 0001 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES1 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LllTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS. 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 

LIQUID LIMIT 
(GREATER THAN 50) 



MONITOR WELL INSTALLATION SHEET 

PROJECT NAMEdev West Remedial InvestiaationPIELD ENGJGEO. K. Dorsey 
PRCJECT NC. 

MTE 6/23/90 
595397 CHECKED BY G. Stephens 

‘,-BORING NO. 
DATE, 9 /20 /90 

MW4-5R 
DATE OF INSTALLATION 6/23,/90 

4OREHOLE DRILLING 

DRILLING METHOD Hollow Stem Auaer 
DRILLING FLUID (S) USED: N/A 

FLUID FROM TO 

FLUID FROM TO 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 

DIAMETER OF PERFORATED SECTION 7” 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN q 
AVERAGE SIZE OFPERFORATIONS .OlO 

TOTAL PERFORATED AREA ,E;l 

TYPE OFBiT&ck Bit 

CAS i NG SIZE (S) USED : 

SIZE FROM 

SIZE FROM 

N/A 

RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

RISER PIPE DIAMETERS: and Dl/U 

0. D. N/A I.D.- 2” 

LENGTH OF PIPE SECTIONS 5’ 

JOINING METHOD -threaded "0" 
. 

rinac; tn seal .ioints. 

1 

-“ROTECTION SYSTEM 

RiSER PROTECTIVE PIPE LENGTH 1 OTHER PROTECTION ~nrkbo riser 
# ii* PROTECTIVE FiPE 0.0. 3 314' Concrete pad 2'X2'X6" meets ASTM 

Vvc\S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESO NOIiZj 
‘I!& A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESO N”Q 

MARKS 
. . 

W~II WC ~ovolnn~d ti,/7.1!90 hy rmt.r7fwed bpy)roxl&J15s 
. Ilntll clear and I slit free water obse ved. This 'is the replacement well requested 

Iv.lla by the Navy. Pump used'was a 5 HP Briqqs andrStratton with a 1 to 2 9Pm flow rate. - 
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BORING NO. MW4-5R 

4 INSTALLED BY K. Dorsey~~~E 6/?3/gD 
CHECxED 8Y G..(;teohens DATE .-Q&Q 

Tlph -14.65' 

L2( 

eonad Of BORING 20 ’ 
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Site 5 
DDT Mixing Area 



) , > i, j 

WELL CONSTFIUCTION DETAILS - SITE 5 

Boca Chica, DDDT Mixing Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 1 

MW 5-l 06/22c90 7.70 4.70 10 5 0.30 to -5.30 0.010 7.0 1.5 1.5 

MW 5-2 06/22l90 7.56 4.50 10 5 -0.50 to -5.50 0.010 7.0 1.5 1.5 

MW 5-3 06/22/90 7.47 I 4.47 10 I 5 -0.53 to -5.53 0.010 7.0 I 1.5 I 1.5 
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‘ROJECT NUMBER: ~4 /j- q PROJECT NAME:xeb lie5.r xefi)&-j;a id r,;/ps -, ra I,’ ;,) I :: : I - c 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE(‘) 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

LOOSE 5-10 
FIRM 0.50 to 2.0 

MEDIUM DENSE 11-30 
HARD 2.0 to 4.0 

DENSE 31 - 50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

(“STANDARD PENETRATlON RESlSTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 
i 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE t 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 
SIEVE 

I , I 

U.S. STANDARD THE STANDARD PENETRAl-lON RESISTANCE. 
SIEVE 

OPENINGS 1 , I NUMBERS I 
I 

I I I I I 
3” ,-l/s” %” St8 #4 #lO 640 #200 

loo0 100 10 10 01 001 0001 00001 

bt*afi 1 ’ ’ 1111, I 1 I a 1111111 I 1 1111II I , a I.,.,,, , I ,,,,.,I , I I,,, / I I I I 

GRAIN SIZE IN MM 

GRAVEL SAND’ 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINESI 

i 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LIl7LE OR NO FINES) 

LANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LIJTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

Lll-TLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

SLIGHT PLASTICITY 

LIQUID LIMIT 
(LESS THAN SO) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 
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r-&nom MONITOR WELL INSTALLATION SHEET 

. . . --QROJECT NAMEJ<~~ blppRemPd~ al Tnveztia FIELP ENWGEO. G.Stephens 
‘RCJECT NC. CHECKED BY 

DATE 6/22/90 
r;QG;?Q:, M. Hdmpton 

BORING NO. 
PAIrE. 9 /2o /go 

-*_I DATE OF INSTALLATION 6/22/90 

8OREHOLE DRILLING *. 

?rn Auger 1 TYPE OF BIT Rock Bit i DRILLING METHOD Ho1 low Stf 

DRILLING FLUID (9 USED: N/A CASING SIZE (S) USED: N/A ,-.m 
FLUID FROM TO SiZE FROM TO . 
FLUID FROM TO SIZE FROM 

. i 
TO 

7-I 
DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

DIAMETER OF PERFORATED SECTION 2” RISER PIPE DIAMETERS: and 0170 

PERFORATION TYPE: 0.0. N/A,l. 0.2” 

SLOTS 0 HOLES 0 SCREEN a LENGTH OF PIPE SECTioNS 8’ 

( 
AVERAGE SIZE OF PERFORATIONS .OlO JOINING METHOD Fl~rch t.hr&ed with “0” 

m.,. TOTAL PERFOFATED AREA 5' . . . 
rinnc l-n ~@a1 lnlnts. 

--- 

PROTECTION SYSTEM 
.N* 

y RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION Lockinq riser ca.p, 

PROTECTIVE PiPE 0. D. 3 3/4' 
/ 

Concrete oad 2'X2'X6"meets ASTM Cl50 

ITEM 

t-TOP OF RISER P!PE 
-I 

GROuNO SURFACE . 

1w80TTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS : 

GROUT ;yr;fi &$ment 
-a”/ BENTONiTE 3/8” Pel 1 ets 

SAN0 20 
AS f 

30 Silica, 
M C775 

< a/, GRAVEL N/A 

PERFORATED SECTION 

PIEZOMETER TIP 

-=BOTTOM OF BORE:-rOLE 

GWL AFTER INSTXLATION 

w i 

DISTANCE ABOVE/BELOW 
GROUND SURFACE (Ft .) 

0.0 4.70 

2.0 3.70 

TOP 0.0 BOTTOM I,5 TOP 4.70 BOTTCM 3.20 

TOP 1.5 6OTTOM 3.0 TOP 3.20 BOTTOM 1.70 

TOP 3.0 6OTTOM IO .O TOP 1.70 BOTTCIM -5.30 

TOP N/A BOTTOM N/A TOP N/A BOTTOM N/A 

TOP 5.0 BOTTOM IO .O TOP -0.30 BOTTOM -5.30 

7.0 I 2.70 I 
1 - 

41 5 THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES u NOM 

I(v4 A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESQ Nom 

Il3.4ARKS Well was developed 6/23/90. Water removed bv centrifuqal pump. Approximately 

15 gallons water clear with some silt after 20 minutes was clear and silt free. Puma used 
was a Briggs and Stratton 5 HP with a flow rate of 1 to 2 gpm. - 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I- 

I CLEAR 
SIEVE 

OPENINGS I 

DENSITY OF GRANULAR SOILS 
I 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 4 
VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

U.S. STANDARD 
SIEVE 

NUMBERS 

(” STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

i CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APf’FlECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

Lll-fLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

OR CLAYEY FINE SANDS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

OR SILTY SOILS 

AND CLAYS 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 
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u-m MONITOR WELL INSTALLATION SHEET 

.,“,A 
PROJECT NAME Kev West Remedial InvestiqationFlELP ENG./GEO.G.Stephens 

?f?CJECT NC. CHECKED 8Y M. Hampton 
DATE 6/Z/90 

595397 
JORING NO. 

,DATE _ g/20 /90 
MW!i-7 

DATE OF INSTALLATION 6 /p/go 

BOREHOLE DRILLING 

ORILLING METHOD Hollow Stem Auger 

ORlLLfNG FLU10 (S) USED: N/A 

FLUID FROM TO 

FLUID FROM TO 

DESCRIPTION 

TYPE OF BIT Rock Bit 

CASING SIZE&ED: 

SIZE FROM 

SIZE FROM 

N/A 

TO . 

TO 

TYPE %-h. 40 PVC ASTM F480 and D170 RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

OIAMETER OF PERFORATED SECTION 3’ RISER PIPE OilSMETERS: and Dl/U 

PERFORATION TYPE: 0.0. N/A I. O.- 2’ 

SLOTS 0 HOLES 0 SCREEN a LENGTH OF PIPE SECTIONS 8’ 

AVERAGE SIZE OF PERFORATIONS .OlO JOINING METHOO ~1lli1-1 threaded with "0" 

TOTAL PERFORATED AREA . . . 
In aa.= 1nint.F. 

FEROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION Lockinq 

PROTECTIVE FIPE 0.0. 3 3/4' ete oad Z'XZ'X6" meets ASTM Cl50 d _, 

,___ PI EZOMETER T1 F * 
BOTTOM OF 8OREHOLE 10 .o 

1 
-5.50 

GWL AFTER INSTALLATION 2.0 2.50 
"- 

d S THE PIEZOMETER FWSHED AFTER INSTALLATION? YESO NOO 

WAS A SENSITIVITY TEST’PERFORMED ON THE PIEZOMETER? YEq-J NOm 

‘I ‘-MARKS WPI I ~~PVPIQ@ and grouted 6/23/90. Water removed bv centrifugal pump, approxi- 

- matelv IO-15 aallons. Water chanqed from light grey to-clear silt free. Split Spoon rope 
broke during SPT, had to change ropes. Pump used was a 5 HP Briggs and Stratton with a 

,.-ml flow rate of 1 to 2 qpm. 
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. 

CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 i 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

* 

F BLOWS REOUIRED TO DRIVE A 

SPLIT BARREL SAMPLER 12 INCHES 

D THE NUMBER OF BLOWS 
! 

GRAVEL ” SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

r- 
CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITT’LE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

Llll-LE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE SANDS, ROCK FLOUR. SILTY 

LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

FINE SANDY 
OR SILTY SOILS 

AND CLAYS 
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n-- MONITOR WELL INSTALLATION SHEET 

va’PROJECT NAME Kev West Remedial Investisation FIELP ENGJGEO. G-Stephens DATE 6/22/90 
PRCJECT NC. 595392 CHECKED BY M. Hampton 
BORING NO. 

,DATE . 9/20 /90 
.n_ MWFj-3 

DATE OF INSTALLATION 6,,77 /qo 

BOREHOLE DRILLING 

DRILLING METHOD Ho1 low Stem Auger 

DRILLING FLUID (s) USED: N/A 
FLUID FROM TO 

FLUID FROM TO 

. DESCRIPTION 

TYPE ?ch. 40 PVC ASTM F480 and D170 

DIAMETER OF PERFORATED’ SECTION 7 II 

PERFORATION TYPE: 

SLOTS /J HOLES 0 SCREEN a 

AVERAGE SIZE OF PERFORATIONS -010 

TOTAL PERFORATED AREA I 

TYPE OF BIT Rock Bit i 

CASING SIZE(S)US N/A I 
SIZE FROM 

SIZE FROM 

R'S% PIPE MATERIAL Sch. 40 PVC ASTM F480 

RISER PIPE DIAMETERS: and D170 

0.0. mN,l. D.- 2” 

LENGTH OF PIPE SECTIONS 

JOINING METHOD Flush threaded with "0" 
. 

rinqs to seal joints. 

PROTECTION SYSTEM --.” 

RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION 
PROTECTIVE PIPE 0.0. -. \ 

,- 
I 

ITEM 

‘- TOP OF RISER PIPE 

GROUNO SURFACE 

/nm BOTTOM OF PROTECTWE PIPE . 
BOREHOLE FILL MATERIALS: 

GROUT T e I Cement 
,-7 A$?M Cl50 

BENTONITE 3/8” Pell ets 

SPNO 20 30 Silica, 
AS M C775 f 

.(7. GRAVEL N/A 

PERFORATED SECTION 

_IIj_,q PIEZOMETER TIP 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

DISTANCE ABOVE/BELOW 
GROUNO SURFACE ( Ft.1 

TOP 0.0 I 8OTTOM I;5 

TOP 1.5 6OTTOM 3 -0 

TOP 3.0 BOTTOM 10 .O 

TOP N/A 1 BOTTOM N/A 

TOP 5.0 1 8OTTOM 10.0 

TOP 4.47 1 BO’TTOM 2.97 

TOP 

TOP 

2.97 BOTTOM 1.47 
1.47 BOT7ml -5 l 53 

TOP N/A IeonoM N/A 

TOP -0.53 1 BOTTOM -5.53 

rJ S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES0 NOO - - 
WAS A SENSiTlVlTY TEST PERFORMED ON THE PIEZOMETER? YESf-J NOI 

Ii “-AARKS wplj dpvP1& c/23/90. Water chanaed from dark silty color to clear silt free, 
&YeloDed YerY auicklY. DumPed appr0ximatel.Y 15 c)allOnS 'usincl a 5 HP Briqqs alnd Stratton 

pump with a flow rate of 1 to 2 gpm. 
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Site 7 
Fleming Key North Landfill 

TA/S-91/595392\PlCPGS.SB8 



Well Construction Details 

Fleming Key 

North Landfill 

Site 7 

NAS Key West 

Key West, Florida 

I 1 TOP OF 

I WELL 1 CCMPLETION 1 CASING 

1 GROUND 1 TOTAL 1 LENGTH 1 SCREENED I 1 THICKNESS OF 1 THICKNESS OF 1 THICKNESS OF { 

1 SURFACE 1 WELL I OF I INTERVAL 1 SLOT 1 SAND 1 BENTONITE 1 GROUT 

I 

I DATE 1 ELEVATION (ELEVATIONI DEPTH 1 SCREEN I ELEVATION 1 SIZE 1 PACK 

I 

SEAL I COLUMN I 
I (ft)nsL I (ft)MSL 1 (ft) 1 (ftl 1 (ft) MSL I(inches) I (feet) (feet) I (feet) I 

I I I I I I 
I I I I I I I 
IMU7-1 I D5/31/90 I 7.03 

; MU 7-2 

I 
1 MU 7-3 

I 
1 MU 7-4 

I 
05/31/90 I 8.06 

I 
05/31/90 I 4.31 

I 
05/30/90 1 10.05 

4.03 1 ‘7 I ‘5 I 2.03 TO -12.97 1 0.010 1 16.0 I 0.5 1 0.5 1 

I I I 
5.06 1 ‘7 I '5 I 3.06 TO -11.94 

I I I 
1.31 1 20 I 17.5 1 -1.19 TO -18.69 

I I I 
7.05 1 18 I ‘5 I 4.05 TO -10.95 

I 
0.010 I 19.0 

I 
0.010 I 18.5 

I 
0.010 1 17.0 

I I 
0.5 1 0.5 1 

I I 
0.5 1 1.0 1 

I I 
1.5 1 1.5 1 

I I 
1 MU 7-5 1 05/30/90 1 9.12 1 7.12 1 ‘8 I ‘5 I 4.12 TO -10.88 1 0.010 I 18.0 I 1.0 1 1.0 I 

; MU 7-6 ; 
I I I I I I I I 

05/31/90 1 7.15 1 4.15 1 ‘7 I '5 I 2.15 TO -12.85 16.0 I 0.5 1 0.5 1 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE(‘) 
VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

0.50 to 2.0 
LOOSE 5-10 

FIRM 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

MORE THAN 4.0 
DENSE 31-50 

VERY HARD 
VERY DENSE OVER 50 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD 
SIEVE 

OPENINGS i , , 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

NUMBERS I 
I 

I I I I I I 
3” l-w” y1” w #4 #lo #40 #2Do 

1000 100 10 10 01 0.01 0001 0 0001 

LLL1’I 1 ’ ’ 11111lI t I 111111I I 1 lllll,, I I l,,,III 1 , ltll.11 L I 1111SII I I J 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

INORGANIC SILTS AND VERY 
FINE SANDS, ROCK FLOUR, SILTY 

ML OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH 

SLIGHT PLASTICITY 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN 50) 

INORGANIC CLAYS 

CL 
OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLAYS, 

SILTY CLAYS, LEAN CLAYS 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES OL 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

INORGANIC SILTS, 

MH MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

WELL-GRADED SANDS, 
GRAVELLY SANDS 

LITTLE OR NO FINES 

SILTS 
AND CLAYS 

LIQUID LIMIT CH 
(GREATER THAN SO) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

POORLY-GRADED SANDS. ORGANIC CLAYS 
GRAVELLY SANDS, OH OF MEDIUM TO HIGH PLASTICITY, 

LllTLE OR NO FINES ORGANIC SILTS 

SILTY SANDS, 
SAND-SILT MIXTURES 

HIGHLY 
ORGANIC 

SOILS 

PEAT, 

PT HUMUS, 
SWAMP SOILS 

WITH HIGH ORGANIC CONTENTS 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 



-w 
n c-MI MONITOR WELL INSTALLATION SHEET 

.^ -x 
‘ROJECT NAM% Key West Remedial InvestiqationFlELP ENG./GEO.G. Stephens 
t’I?CJECT NC. CHECKED BY 

DATE 5/31/90 
595393 

,-BORING NO. 
,AiamUon DA’fE. g/zo/go 

MW7-1 

DATE OF INSTALLATION 5 /31 /go 

BOREHOLE ORILLING . . 
-m., 

TYPE OF BIT Rock Bit 

CASiNG SIZE IS) USED: N/A 

SZE FROM 

SIZE FROM 

DRILLING METHOD ~01 low Stem Auger 

DRILLING FLUID (S) USED: N/A 
FLUID FROM TO 

FLUID FROM TO 

OESCRIPTION 

_.1*2 TYPE qrh _ 413 PVC ASTM F48() and D17() RISER PIPE MATERIAL \ 
DIAMETER OF PERFORATED SECTION II RISER PIPE DIAMETERS: 

.=1 PERFORATION TYPE: 0.0. .L,I. D.- 

SLOTS 0 HOLES f3 SCREEN a LENGTH OF PIPE SECTiONS 

AVERAGE SIZE OF PERFORATIONS -0lI-I JOINING METHOD Flush threaded with "0" 
>> 

TOTAL PERFORATED AREA I rinas to seal joints. 

8PROTECTION SYSTEM 

RJSER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTIONJ ockina riser ca[ 

PROTECTIVE PIPE 0.0. 3 314’ P~.P pad ?'X2'X6" meets ASTM ,A‘.* 
m 

ITE.!tI 
DISTANCE ABOVE /BELOW 

GROUND SURFACE (Ft .) 
- TOP OF RISER PIPE 3.0 

GROUND SURFACE 0.0 4.03 

--I- BOTTOM OF PROTECTIVE PIPE 2.0 2.03 

BOREHOLE FILL MATERIALS : 

GROUT T e I Cement 
A8M Cl50 TOP 0.0 8CrrTOM ‘-* 0.5 TOP 4.03 BOll”lDM 3.53 

BENTONITE 3/8” Pell ets TOP 0.5 6OTTOM 1 .o TOP 3.53 Bonoru 3.03 

SAND 20 f 30 Silica, 
AS M C775 

TOP 1 .O BOTTOM 17 .O TOP 3.03 &JTmM -12.97 

GRAVEL N/A TOP N/A BOTTOM N/A TOP N/A 8olrToM N/A 

PERFORATED SECTION TOP 2.0 BOTTOM 17 -0 TOP 2.03 BOlmOM -12.97 

,.,,X/ PIEZOMETER TIP 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 
*wem 

17.0 

3.2 

S THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
;AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

YESC] NOW 
YESO NOm 

‘-vlARKS w,,ll nrwtpd anded 6/l/90. Water removed bv CentrifWal PUWS 20 qallonsv 
aed from arey siltv to clear, sand free. Devel'opment completed at 13:15. Pump 

used was a 5 HP Briaas and Stratton with a flow rate Of 1 to 2 qpm- - 
*u 
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PROJECT NAME Inkitigation 

f’f? OJECT NO. 595392 
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INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 

‘ROJECT NUMBER: Qcj-,Cj x 

3ORING NUMBER: >i&> - & 

iLEVATION: -=% .oG 
iNGINEER/GEOLOGIST: &. “+c.$v-u.*~:> 

PROJECT NAME: h ‘.&->&. && \ \q 
COORDINATES: 3 Q/A 

GWL: Depth q‘ t ” Date/Time 5/?. :/O 13 : 5s DATE STARTED: 

Depth Date/Time 

IRILLING METHODS: I PAGE I OF I I 

-1 
REMARKS 

I 
DESCRIPTION 

i L 

NOTES: 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 
I I I 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(“STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATlON OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD 
SIEVE 

OPENINGS i , , 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

NUMBERS I 
I 

I I I I I I 
3” ,-1g xr” 36” #4 #lO d40 #2Do 

loo0 100 10 10 01 001 0001 0.0001 
‘111I I 1 1111III 1 I l&b111 I I , I,1111 11 I 1.111I1 I I 1111II1 I I I,,, 4 I I I 1 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GM 
SILTY GRAVELS. 

GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS, 
LITTLE OR NO FINES 

SP 
POORLY-GRADED SANDS. 

GRAVELLY SANDS, 
LllTLE OR NO FINES 

SM 
SILTY SANDS, 

SAND-SILT MIXTURES 

SC I 
CLAYEY SANDS, 

SAND-CLAY MIXTURES 

LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS. LEAN CLAYS 

FINE SANDY 
OR SILTY SOILS 

ORGANIC CLAYS 



,--m n c-Anoa MONITOR WELL INSTALLATION SHEET 
. “>ROJECT NAME KPV WPqwlal Inves t i qat i onFIElD ENWGEO. G . Stephens DATE 5/31/90 

.‘RC JECT NC. 595397 CHEdKED BY 
BORING NO. MW7-2 

L~CIIIIQ~, DATE .g/zo /go 
,m* 

DATE OF INSTALLATION 5/31/!30 

BOREHOLE DRILLING 

DRILLING METHOD Ho1 low Stem Auqer 

DRILLING FLUID (s) USED: N/A 

FLUID FROM TO 

FLUID FROM TO 

DESCRfPTlON 

TYPE OF BIT Rock Bit 

CASING SIZE (Sl USED: N/A 

StZE FROM TO . 
SIZE FROM TC) 

TYPE Sch. 40 PVC ASTM F480 and 0170 RJSER PIPE MATERIAL Sch. 40 PVC f\STM F480 

DIAMETER OF PERFORATED SECTION 2” RiSER PIPE DIAMETERS: and D170 

PERFORATION TYPE: 0.0. N/A l.O.- 2" 

SLOTS 0 HOLES q SCREEN a LENGTH OF PIPE SECTiONS 5’ 

AVERAGE SIZE OF PERFORATIONS .OlO JOINJNG METHOD FII~C~T threaded with "0" 

TOTAL PERFORATED AREA 15' rinqs to seal joints. 

-- 

PROTECTION SYSTEM .~% 
, 

RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTlONLnr.kina riser ca 

PROTECTIVE PIPE 0.0. 3 3/4' 
,, CI 

1TE.M 

“““TOP OF RISER P1?E 

GROUND SURFACE 

--BOTTOM OF PROTECTIVE PIPE m 
BOREffOLE FILL MATERIALS: 

GROUT T e I Cement 
..", A!??M Cl50 

BENTONITE 3/8 " Pellets 

SAND 20 
AS f 

30 Silica, 
M C775 

* GRAVEL N/A 

PERFORATED SECTION 

_PIEZOMETER TIP m 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( Ft) 

Top 0.0 BOTTOM 0;s 

TOP 0.5 BOTTOM 1 .o 

TOP 10 1 BOTTOM 70 0 

Top N/A 

TOP 2.0 

BOTTOM N/A 

BOTTOM 17 .o 

5.06 I 

*rl : THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES0 dIl 
#AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES0 Nom . 

E~~‘IARKS Well arouted and develooed 6/l/90. Water removed bv centrlfuaa 1 DUlTlD. a-- 

mat.Plv 70 nallnnc. 
. 

Watpr I--II frnm nroy cilty canrf tn clear can4 frPpf rlpvPlnnmPot 

comPleted 14:O0. pm tls;Pd was a 5 HP Briags and Six-&on with a flow rate Of 1 to 2 Qm- 
"sx* 

. 
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INTERNATIONAL 
TECHNOLOGY 

-., CORPORATION 

VISUAL CLASSIFICATION OF SOILS 

IPROJECT NUMBER: 595 394~ PROJECTNAME: ,kpi, ,,,i,z5d 2 ems-p ,i; i Jpi,:4, ,- ,.,‘On k+ 7 

‘BORING NUMBER: /qw ‘i _ 3 DATE: b 

ELEVATION: 4. 31 -7-t. ,LtSC 

5/~3//43 ^ 
DATE STARTED: ’ 5- : ;“, I , ‘i) 

ENGINEER/GEOLOGIST: ; :; ‘.t r* ., ; \ c ,: 5 Depth ,k,&, Date/Time 

DRILLING METHODS: 4 _ , .-- ., .? ,a. a _ , 7 c .,. .--- _ 

DATE COMPLETED: $,; 2 ’ 1; 3 - 

O$ I/’ 

, 

- .l 

DESCRIPTION REMARKS 

NOTES: 



CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE(‘) 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

FIRM 0.50 to 2.0 
LOOSE 5- 10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY HARD MORE THAN 4.0 
DENSE 31 - 50 

VERY DENSE OVER 50 

“) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REGUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

I , , 
SIEVE 

OPENINGS NUMBERS I 
I I I 

I I I 
3” 1-w -%?I” %I” #4 #lo d40 #200 

1000 100. 10. 10 0.1 001 0.001 0 0001 
luaus 1 ’ 1 11~LkI I1 I I,,*,,, , I 1,111 I I 1 t I.,.,,, , I 101,,1* I 1 1111.81 , / J 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES I 

SILT AND CLAY 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HlGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SANO-OLAY MMTURES 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLAYS. 

SILTY CLAYS, LEAN CLAYS 

OF LOW PLASTICITY 

AND CLAYS 

(GREATER THAN SO) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 



-.p q q 

R c-Anom MONITOR WELL INSTALLATION SHEET 
. p’;‘PROJECT NAME KPV wp~t -1 Invest i qat ion FIELD ENG./GEO.G. Stephens 

PRCJECT NC. CHECKED BY 
DATE 5/31/90 

595397 

BORING NO. 
.M.H;lmoA, QATE- 

TW 
DATE OF INSTALLATION 5/31/90 

BOREHOLE DRILLING 

DRILLING METHOD Hollow Stem Auqer TYPE OF 8lT -Rock Bit 
DRILLING FLUID (s) USED: N/A CASING SiZE (S) USED: 

FLUID FROM TO SIZE FROM 

FLUID FROM TO SIZE FROM 

N/A 

TO . 

TO 

OESCRlPTiON 

TYPE +h an c~ur P~TM FdRn at-d n170 

DIAMETER OF PERFORATED SECTION 2” 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN a 

AVERAGE SIZE OF PERFORATIONS .OlO 

TOTAL PERFORATED AREA 17 5' 

RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

RISER PIPE DIAMETERS: and D170 

0.0. eL.1. D.- 2” 

LENGTH OF PIPE SECTIONS 5.5’ 

JOINING METHOD Flush threaded with “0” 

rinqs to seal joints. 

PROTECTION SYSTEM I.1 

RISER PROTECTIVE PIPE LENGTH I OTHER PROTECTIOlvT&$ i na riser ca 

PROTECTIVE PIPE O.D. 3 3/4’ II rnnrrmtp nad 7’X7’X6 meets ASTM Cl 50 -“, cl 

.I S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESO NOM 

WAS A SENSITIVITY TEST ,PERFORMED ON THE PIEZOMETER? =SU Nom 

-‘-HARKS \ 
. 

Developed and qrouted well 6/l/90. Water removed bv -if+ 
rapidly from light grey to clear sand free. 

““““““;j 
Pumped adproximatel Y 25 qal lons. co&/& 

Dy 18:13. A 2.5’ extension with coupling was added to PVC to reach required heiqht. Pus 

used was a 5 HP Briqqs and Stratton with a 1 to 2 qpm flow rate. 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY .HARD MORE THAN 4.0 

CLEAR U.S. STANDARD 
SIEVE I , , OPENINGS j , , 

SIEVE 
NUMBERS 

I 
I 

3” ,-!,q I” 
I I I I 

w I#4 #lO #40 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH 8-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I SAND 
COBBLES 

SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE I 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

Y SILTS WITH 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 



il c-anom MONITOR WELL INSTALLATION SHEET ....j 
. * ‘ROJECT NAME ~~~mrll;l Tnwztigabm FIELD ENG./GEO. G. Stephens w7’E 5 /30 /go 

PRCJECT NC. 595392 
--?ORING NO. 

CHXKED BY M. H;lmntnn DATE- 9/2I /9O 
MW7-4 

DATE OF INSTALLATION 5 /u/g0 

4OREHOLE DRILLING 

a DRILLING METHOD HnI Inw Stem Auger TYPE OF BIT-Rock Bit 
., -4 

DRILLING FLUID (s) USED: N/A CASING SlZE (S) USED: N/A 
FLUID FROM TO SIZE FROM TO 

he FLUID FROM TO SIZE FROM TO 

DESCRIPTION 

i 

TYPE Sch. 40 PVC ASTM F480 and D170 

DIAMETER OF XRFORATED SECTION ,I 
.a< 

PERFORATION TYPE: I 
1 SLOTS 0 HOLES 0 SCREEN m 

ml 

1 

AVERAGE Si ZE OF PERFORATIONS ..010 

TOTAL PERFORATED AREA 15’ 

RISER PIPE MATERIAL Sch. 40 PVC ASTM F46 
RISER PIPE DIAMETERS: and D17 

O.D. N/A I.D.- 2” 

LENGTH OF PIPE SECTIONS 6’ 

JOINING METHOD F!llch thrpadd w1t.h 0 * II 0 
. 

rings to seal joints. 

QROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH I OTHER PROTECTION I nma ri scsau. 

PROTECTIVE FIPE O.D. 2 ?id’ ASTb! 

1TE.U 
DISTANCE ABOVE/BELOW 

.._,.,_ GROUND SURFACE (Ft .) 
TOP OF RISER PIPE 2-n -. 
GROUND SURFACE I 0.0 I 7.05 I 

BOTTOM OF PROTECTIVE PIPE 3.0 I 5.05 I - I 
BOREHOLE Fl LL MATERIALS : 

TOP 0.0 BOTTOM 1.5 T e I Cement vi, GROUT AfflM Cl50 
BENTONITE 3/8” Pellets 

SAND 20 30 Silica, 
,. se, f AS M C775 

GRAVEL N/A - 
PERFORATED SECTION 1 TOP 3.0 1 BOTTOM 18.0 

“=m PI EZOMETER Tl F 

.' BOTTOM OF BOREHOLE 70.0 
-<GWL AFTER INSTALLATION 5.9 

W-S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES= Nom 
&S A SENSiTlVlTY TEST PERFORMED ON THE FIEZOMETER? YESm WEI __ __ 

..I AARKS Well developed and qrouted 6/l/90. Water removed by centrifugal pump 
Water changed from grey silty to clear sand free. Development complete at l4:mzn 

with couplinq necessar.y on riser pipe and protective pipe to reach 3'. Pump was a 5 HP - *.*.x 

i- Briggs and Stratton with a flow rate of 1 to 2 qpm. 
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30RING NUMBER: nj ~3 3 - A--- 

5LEVATION: ;r’,GA 

PROJECT NAME: k. ,i~/ ~AJJ~$ P I cry .‘c i / 7 ,y )i’.C-’ .,, .-. ;, >, &‘.y- y 
COORDINATES: 5 ,‘v I DATE: 

GWL: Depth 5 ‘;;i ‘I’ Date/Time f/&&o s / ?;@ DATE STARTED: 

:NGINEER/GEOLOGIST: ,$ , ‘j I’ 7 : i c i :J Depth N/A Date/Time r//p DATE COMPLETED. ‘ ;A //I /i \ 

IRILLING METHODS i: 4 PAGE / - i/Q&) s+e* ,&)c:~.r/ SC; f &-Jc-‘.c,i.., 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

FIRM 

HARD 

VERY HARD 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 

0.25 to 0.50 

0.50 to 2.0 

2.0 to 4.0 

MORE THAN 4.0 

I I STANDARD I 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

(” STANDARD PENETRATlON RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

O-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

CLEAR 
SIEVE 

OPENINGS I 

U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

NUMBERS I 

4’ 3” l-‘h” w w #4 #lo d40 

1COCl 100 10 10 01 0.0; 0001 00001 
lJ1gt 1 ’ ’ 1 Il,l,,, I , I#lll,, I 4 1111111 , I 1,,3oa, 1 I 1111.11 I , I,,I I1 I , I 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

I GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS (umE OR ~0 FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

Lll-rLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LI-ITLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN SO) SILTY CLAYS, LEAN CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 



MONITOR WELL INSTALLATION SHEET 

. . PROJECT NAME Kev Wpc;t Rpmpdlal Tnvectlnat irylFIELP ENG./GEO. G. StePhens 

PRCJECT NC. 595392 
0m.E s/30/90 

--BORING NO. 
CHECKED BY*MHamoton 

MW7-5 
PATE, g/21 /go 

DATE OF INSTALLATION 5/30/90 

-430REHOLE DRILLING 3. 

DRILLING METHOD Ho1 low Stem Auger TYPE OF BIT Rock Bit 
DRILuNG FLUID (s) USED: N/A CASING SIZE(S)US 

FLUID FROM TO SIZE FROM 

FLUID FROM TO SIZE - FROM 

N/A 

TO 
1 7-n 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 gn.cl D170 

DIAMETER OF FERFORATED SECTION 2” 

RISER Pm MATERIAL Sch. 40 PVC ASTM F480 

RISER PIPE DIAMETERS: 1 and D170 

PERFORATION TYPE: 0.0. N/A I. II.- 2” 

SLOTS 0 HOLES q SCREEN 1 LENGTH OF PIPE SECTIONS I 

AVERAGE SIZE OF PERFORATIONS -010 JOINING METHOD Flush threaded with “0” 

TOTAL PERFORATED AREA 15’ rinqs to seal joints. 

-QROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION Lockinq riser ca 
. . PROTECTIVE FIPE O.D. 

El 
et.~ oad 3’X2’X6” meets ASTIY Cl50 

r ITEM DISTANCE ABOVE/BELOW 
lYz.. I. GROUND SURFACE (Ft.) 

I- 

TOP OF RISER PIPE 2.0 
GROUND SURFACE 0.0 

.- 
BOTTOM OF ‘PROTECTIVE PIPE 3.0 

- 
BOREHOLE F1 LL MATERIALS: I 

“ . . / i  GROUT T e I Cement 
A??!M Cl 50 I TOP fin I BOTTOM q n I TOP 

BENTONITE 3/8” Pel 1 ets 

SAN0 20 
f 

30 Silica, 
AS M C775 

GRAVEL N/A 

v .v I .” 7.12 BOTlDM 

TOP 1 .o BOTTOM 2.0 TOP 6.12 BOTTOM 

TOP 2.0 BOTTOM 20 .O TOP 5.12 BcTTC\M 

PERFORATED SECTION 

PIEZOMETER TIF 

TOP N/A 

TOP 3.0 

8OTTOM N/A 

BOTTOM 18.0 

TOP 

TOP 

1 

N/A BO’TTOM 

4.12 BO’TTOM 

I I 

BOTTOM OF BOREHOLE I 20.0 I -12.88 
./^/ GWL AFTER INSTALLATION I 5.7 I I I 7.9- - 

H-S THE PIEZOMETER FLUSHED AFTER INSTALLATION? .YES-0 4iJ 
y&j A SENS+lTlVlTY TESi PERFORMED ON THE PIEZOMETER? ‘- Y&n N”lEl 
1 MARKS Wells devw and grouted 6/l/90. Water removed bv centrifuaal ourno. mOx 

mately 25 qal lons. Chanqe in water from silty black to clear sand free. Devel opmeit 

.- completed 15:45,couplirig with extension added to riser and protective pipe. Plump used w 

-- a 5 Hp Briggs and Stratton, flow rate of 1 to 2 qm. 
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CONSISTENCY OF COHESIVE SOILS 
I 

:- 

“̂  

DENSITY OF GRANULAR SOILS 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT ( LESS THAN 0.25 

SOFT 0.25 to 0.50 
I 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

\ / (” STANDARD PEN ATION 

i 

f 

RESISTANCE IS THE 
NUMBER OF BLO S REQUIRED TO DRIVE A 
2-INCH 0.0. SPLI BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

1 
THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

‘J8 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDbjRD PENETRATION RESISTANCE. 

GRAVEL 
COBBLES 

I AND 
SILT AND CLAY 

COARSE FINE COARSE MEDI M FINE I 
\ 

USCS CLA$SIFIC LYON FOF~S~ILS \I ” 

\ 
COARSE-GRAINED SOILS 

\i 
FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINESI 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE SANDS, ROCK FLOUR, SILTY 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

FINE SANDY 
OR SILTY SOILS 

AND CLAYS 

(GREATER THAN 50) 



n c-A7mm MONITOR WELL INSTALLATION SHEET 
v. 

. . PROJECT NAME KPV WP~+. -la1 Tnvezt lgti - FIELP ENGJGEO. G. Stephens 
PACJECT NC. CHECKED BY M. Hampton 

DATE 5/31/90 

m-BORING NO. 
DATE. g/21 /go 

DATE OF INSTALLATION 5 /31 ,/go 

..,BOREHOLE DRILLING 

’ ORiLLlNG METHOD; TYPE OF BIT- Rock Bit 
.,.s DRlLLlNG FLUID (s) USED: N/A CASING SiZE (S) USED: N/A 

FLUID FROM TO SIZE FROM TO 
FLUID FffOM TO P.* SIZE FROM TO 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 

DIAMETER OF PERFORATED SECTION 2” 

PERFORATION TYPE: 

SLOTS q HOLES 0 SCREEN a 

AVERAGE SiZE OF PERFORATIONS .OlO 

TOTAL PERFORATEDAREA 15’ 

RISER WE MATERIAL Sch. 40 PVC ASTM F48C 

RISER PIPE DIAMETERS: and D17T) 

0.0. N/Al.D.- 2” 

LENGTH OF PIPE SECTIONS 5' 
JOINING METHOD Flush threaded with "0" 

..!?ROTECTlON SYSTEM 
. 

RISER PROTECTIVE PIPE LENGTH 5' OTHER PROTECTION 
,-/I ", PROTECTIVE FiPE O.D. 

r- 

ITEM DISTANCE ABOVE /BELOW 
_I.-+. GROUND SURFACE (Ft.) 

TOP OF RISER P!?E 
L 3.0 

GROUND SURFACE I 0.0 

e*, 

BOTTOM OF PROTECTIVE PIPE _ 

BOREHOLE FILL MATERIALS : 

GROUT T e I Cement 
A#M Cl50 

BENTONITE 3/8” kl lets 

SAND 20 
f 

30 Silica, 
AS M C775 _-a 

GRAVEL N/A 

PERFORATED SECTION 

I‘-- PIEZOMETER TIF 

BOTTOM OF 8OREkIOLE 

TOP N/A BOTTOM N/A TOP N/A BOTTOM N/A 1 

TOP 2.0 BOTTOM 17 .O TOP 2.15 BOTTOM -12 -85 

17 n -17-M 

GWL AFTER INSTXLATION 
we- I ~~~ ~~ 3.25 I 0 .!30 1 

H S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESO NOO 
‘VAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? ,*a, YESO NOm 

1 UARKS Wells develooed and or-outed 6/l/90. Water removed by centrifugal pump, approxi- 

mately 25 qallons. Water changed from silty black to clear sand free, development complete 
17:OO. Pump used was a 5 HP Briggs and Stratton, flow rate of 1 to 2 gpm. - - -.ll 

. 
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Site 8 
Fleming Key South Landfill 

, . . . 

.‘ / 

TA/S-91/595392\PlE-PGS.SB8 



j 

Well Construction Details 

FIeming Key 

South Landfill 

Site 8 

NAS Key West 

Key Vest, Florida 

; WELL 1 COMPLETlON 1 1 TOPOF CASING 1 1 GROUND SURFACE 1 1 TOTAL WELL 1 I LENGTH OF 1 I SCREENED INTERVAL I 1 SLOT 1 I THICKNESS SAND OF 1 1 THICKNESS EENTONITE OF 1 1 THICKNESS GROUT OF 1 

DATE I ELEVATION IELEVATION~ DEPTH 1 SCREEN 1 ELEVATION 1 SIZE 1 PACK I SEAL COLUUN I 
I (ft)MSL I fft)MSL I (ft) I (ft) I fft) HSL /finches) I (feet) I (feet) (feet) J 

1 MU 8-l 

; MU 8-2 

) CIW 8-3 

i MU 8-4 

I MU 8-5 

I MU 8-6 

I MU-16R 

I. 

05/30/90 1 13.56 

I 
05/31/90 1 5.64 

I 
05/31/90 1 10.72 

I 
06/11/90 1 12.50 

I 
06/11/90 1 9.05 

I 
06/11/90 1 9.36 

I 
06/21/90 1 8.09 

I 

I I 
10.56 1 18.0 , 1 15 

I I 
2.64 1 17.0 1 15 

I I 
7.72 1 18.5 1 14 

I I 
9.50 1 25.0 1 20 

I I 
6.05 1 18.5 1 15 

I I 
6.36 1 18.0 1 15 

I I 
5.09 1 18.0 1 15 

I I 

I I I 
7.56 TO -7.44 18.0 I 1.0 I 1.0 I 

I I 
I I I 

0.64 TO -14.36 0.010 19.0 1 0.5 1 0.5 1 

I 0.010 I 
I I I 

3.22 TO -10.78 17.0 I 0.5 1 2.5 1 

I 
4.50 TO -15.50 22.0 1 1.5 

I 
3.05 TO -12.45 j 0.010 I 17.5 I 0.5 

I f 
I 

3.36 TO -11.64 0.010 18.0 I 1.0 

I I I 
2.09 TO -12.91 1 0.010 1 18.0 I 1.0 

I I I 

I 
1.5 1 

I 
2.0 1 

I 
1.0 [ 

I 
1.0 I 

I 
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30RING NUMBER: /‘Q w s -1 COORDINATES: v $A IDATE: b 5 i 3i ~43 

ILEVATION: 0 .L/ GWL: Depth 5,s” DatelTimeg/.gd;qh - /&;a< 1 DATE STARTE6: .K-// to ,‘o .? 

I Depth N/,& Date/Time N,,~ 

YGUJ sfwi Auc;er / SDby Spoon 

ENGINEER/GEOLOG 

IRILLING METHOD! 

DESCRIPTION REMAIRKS 

I 

-- 

-_ -_--_--_ _ -_--_--_ _ 
1 

-t- 
I 

I 
--j-- 

i 
\L 

- .._-. -..- . . 

,_ . ..‘I. 

I 

i 
__.__ ._-.-... ..--. .-___ 

.- ._.. ..- ._.._-.. ..-- 

-p&w-t odor 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 

SIEVE SIEVE 
OPENINGS NUMBERS 

I I I 
I I 

3” ,!/y & A,* #!+ #lO #40 #200 

0 0001 toil0 100 10 10 01 0.01 oca 

l.J~~~~ 1 ’ ’ IlllrlI a L I,,,,,, I I 1,111 I i I I lllsall 8 I l.III*I I I l,b,,I# 1 1 I 

. . 

GRAIN SIZE IN MM m. 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

SLIGHT PLASTICITY 

INORGANIC CLAY 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE(‘) 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

FIRM 0.50 to 2.0 
LOOSE 5 - 10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY HARD MORE THAN 4.0 
DENSE 31-50 

VERY DENSE OVER 50 

“I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS I 
I I I I I 
I I I I I 

3” l-‘ti’ 3/r” so’ #4 #lo TM0 #200 

1000 1W 10 10 01 0.01 0001 0 0001 
,111, I 1 Illrlll I I 11111II I I 1111Il 11 I l.II1II ti I 1..6.,, 1 I I,,, 1 I 1 I 1 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COAASE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS. 
GW GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES, 
LITTLE OR NO FINES 

GM SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS. 
LITTLE OR NO FINES 

SM 
I 

SILTY SANDS, 
SAND-SILT MIXTURES 

SC 
I 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

LIQUID LIMIT 
(LESS THAN SO) 

OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLAYS, 

SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 
LIOUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 
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n-m MONITOR WELL INSTALLATION SHEET 

. . ‘PROJECT NAME ~~~ wpqt RP&I~ Tnvesb&Xu - FIELP ENWGEO 
l K. lhrsey 

PRCJECT NC. CHECKED BY 
DATE 5/30/90 

c;q57q7 
JORING NO. 

Mtnn 
MW8-1 

PATE, g/20/90 

DATE OF INSTALLATION 5/30/‘90 

,-FOREHOLE DRILLING 

a 

DRILLING METHOD ~~1 low Stem Auger 

DRILLING FLUID (S) USED: N/A 

FLUID FROM TO 

FLUID FROM TO 

DESCRIPTION 

TYPE OF BIT Rock Bit 
CASING SIZE (S) USED: 

SIZE FROM 
SIZE FROM 

N/A 

TO . 
TC) 

TYPE Sch. 40 PVC ASTM F480 and D170 RISER PIPE MATERIALs~~. 40 pvc ASTM ~480 
DIAMETER OF PERFORATED SECTION 2” RISER PIPE DIAMETERS: and D170 

PERFORATION TYPE: 0.0. N/A I. D ‘) II .A- 
SLOTS 0 HOLES 0 SCREEN a LENGTH OF PIPE SECTIONS 6’ 

AVERAGE Sl ZE OF PERFORATIONS .OlO JOlNiNG METHOD Flush threaded width "0" 

TOTAL PERFORATED AREA 15’ . rinnz tn seal joints. 

fjROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION I nrw Riqpr 

PROTECTIVE PIPE 0.0. 3 3/4' ax% ate Pad 2!X2'X6" mee ts 

/- 1TE.M 
_-.“a. 

TOP OF RISER PIPE . . 
GROUND SURFACE 

-x. 8OTTOM OF PROTECTIVE PIPE . 
BOREHOLE FILL MATERIALS:. 

GROUT &f$ ;#“ent 

~ENTONITE 3/8" Pellets 

SAN0 20 30 Silica, 
AS f M C775 .-v 

GRAVEL N/A 

PERFORATED SECTION 

. ..a\ PIEZOMETER TIP 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 
,.e.. 

DISTANCE ABOVE/BELOW 
GROUND SURFACE ( Ft .) 

7-n 
0.0 

TOP 0.0 80TTOM 1 .O 

TOP 1 .O BOTTOM 2.0 

TOP 3.0 8OTTOM 20 -0 

TOP N/A 8OTTOM N/A 

TOP 3.0 8OTTOM 18.0 

TOP 10.56 eomm 9.56 I 

TOP 7.56 1 BO'rTOM -7.44 ] 

-. S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESO Mil 
WAS A SENSiTlVlTY TEST PERFORMED ON THE PIEZOMETER? YESn NOm 

%_x 
dARKS Well developed and grouted 6/22/90.Tape measure deconedyefore and-Her use, 

2'X2'X6" thick pad installed. Produced clear sand free water after pumping 15 gallons. 

Pump used was a 5 HP Briggs and Stratton with a flow rate of 1 to 2 qpm. 
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DRILLING METHODS: ’ ~o//occ’ s L?r?-, &uc;cr /.5-g/3 SpCon 

OESCRIPTION 

\ 

’ , 

-. .- 
L 

L 
. 

5 

_ 

_. 

- 

4 

-a,- 

l-4-.-. 

Y-b-- 

6-8-- 

- 

- 

- 

- 

_ 

/ 

- 

- 

- 

- 

- 

I 

.- 

-. 

_ . ..- 

.- 
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CONSISTENCY OF COHESIVE SOILS 

STRENGTH (TONS PER SQUARE FOOT) 

HARD 2.0 to 4.0 

~ VERY HARD MORE THAN 4.0 

CLEAR U.S. STANDARD 
SIEVE 

I 
(!/ l 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

OPENINGS NUMBERS 
I 

I 
3” ,&- y1” 

I I I I 
w #M #lo i#40 #Zoo 

lCC0 100 10 10 01 0.01 owl 0 0001 
lJllJJ*1 ’ It,,,, 1 , t 11,111, I , ll,l,, 1 8 I I.,,,#, I I Ill,. I I I I I,,,,,, , 1 I 

GRAIN SIZE IN MM 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(” 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140.POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

GRAVEL I SAND 
COBBLES 

I 

SILT AND CLAY 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS, 
GW. GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GM SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

GC 
I 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS, 
LITTLE OR NO FINES 

SP 
POORLY-GRADED SANDS, 

GRAVELLY SANDS, 
LITTLE OR NO FINES 

SM 
SILTY SANDS, 

SAND-SILT MIXTURES 

SC 
CLAYEY SANDS, 

SAND-CLAY MIXTURES 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN So) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY, 

(GREATER THAN SO) FAT CLAYS 

HUMUS, 
SWAMP SOILS 

WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 

CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 
RESISTANCE”’ 

VERY SOFT LESS THAN 0.25 
VERY LOOSE O-4 

SOFT 0.25 to 0.50 
LOOSE 5-10 

FIRM 0.50 to 2.0 
MEDIUM DENSE 11-30 

HARD 2.0 to 4.0 
DENSE 31 - 50 

VERY HARD MORE THAN 4.0 
VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH B-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD 

! , , I 

THE STANDARD PENETRATION RESISTANCE. 

SIEVE SIEVE 
OPENINGS NUMBERS 

I 

3” &*.. ;** ’ 
I I I 

2” t#4 #lo d40 #200 

0001 00001 1Mx) 100 10 10 01 001 

lJ*~~~ * ’ ’ 111111L I L I,,,,*, , I 11111 I I I L 1.,,#8< 1 1 1111.~1 I a III, I I 1 I 1 

GRAIN SIZE IN MM / 

. 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE -~ 
USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES WITH F!NES 

(APPRECIABLE AMOUNT (APPRECIABLE AMOUNT 
OF FINES) OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LlnLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

Ll-i-rLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SAiJDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS OF LOW TO ME 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 

. 



MONITOR WELL INSTALLATION SHEET 
-I, 

PROJECT NAME Kev West Remedial InvestiqationFIELp ENGJGEO. K. Dorsey 
PRCJECT NC. 

DA-TE 6/l 1 DO 
595397 

J3ORING NO. MW8-2 
CHECKED BY M Hampton PATE- g/20/90 

DATE OF INSTALLATION 5/31,‘90 

-lOREHOLE 0RILLING 

ORlLLlNG METHOD hollow Stem Auqer 

DRILLING FLUID(S) USED: N/A 
FLUID FROM TO 

FLUID FROM TO 

DESCRIPTION 

TYPE OF BIT Rnrk Rit 

CASING SIZE GUSED: N/A 

SIZE FROM TO . 
SIZE FROM TO 

TYPE Sch a 40 PVC ASTM F480 and D170 RISER RIPE MATERJAL Sch. 40 PVC ASTM F480 

OIAMETER OF PERFORATED SECTION 2” RISER PIPE OIAMETERS: and D170 

PERFORATION TYPE: 0.0. .N/Al.O.- 2” 

SLOTS @ HOLES 0 SCREEN a LENGTH OF PIPE SECTIONS 5’ 

AVERAGE SIZE OF PERFORATIONS mf11f-I JOINING METHGO Flush threaded with "0" 

TOTAL'PERFOEATED AREA 15’ v-7 

fROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH r;’ OTHER PROTECTION Lockinq Riser 

,- ., PROTECTIVE PrPE 0.0. 3 3/4' Concrete pad Z'XZ'X6" meets ASTM Cl50 

ITEM 
^. 

TOP OF RISER P!?E 

GROUND SURFACE 

-*- 8OTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
GROUT T e I Cement 

-, A{?M Cl50 
BENTONI E 3/8" Pel 1 ets 

SAN0 20 30 Silica, 
f AS M C775 

. I  jl 

GRAVEL N/A 

PERFORATED SE*:TION 

.xm PIEZOMETER TIP 

BOTTOM OF 8ORE3OLE 

GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( Ft a) 

- - 

EL:,;G~] 

3.0 r;_fi4 
0.0 2.64 

1.5 1.14 

TOP 0.0 8OTTOM 0.5 TOP 2.64 BO't"lDM 2*14 

TOP 0.5 BOTTOM 1 .O TOP 2.14 BOTTOM 1.64 

TOP 1.0 BOTTOM 20 .o TOP 1.64 80+JQM-17.36 

TOP N/A BOTTOM N/A TOP N/A BOTTOM N/A 

TOP 2.0 BOTTOM 17 .O TOP 0.64 eoTTOw14.36 ~ 

20.0 -17 36 

2.0 0:64 =I 

n S THE PIEZOMETER FLUSHEO AFTER INSTALLATION? YES0 NOEJ 
WAS A SENSITIVITY TEST PERFORMED ON THE PlEZOMETER? YES 

'*LARKS Well developed 6/22/90. I7 Measuring tape deconed before an 
NOm 

after use, 
I 7’ I, . 

installed . Produced clean sand free water after 25 gallons. Pump used was 

a 5 HP Brings and Stratton . flow rate of 1 to 2 opm. __1 
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VISUAL CLASSIFICATION OF SOILS 

wOJECT NUMBER: 59-5 3qa PROJECT NAME:,*,, ,“i, I -<+ “-L - “.: , ..L I, ” “. .-, - 

30RING NUMBER: i ‘z: ~2 - a-3 COORDINATES: L 

:LEVATION: : - ‘-’ :’ . . 

:NGINEER/GEO;bGIST: -. _ 

GWL: Depth &7- ’ Date/Time5/3///q !b,‘/r DATE STARTED: 

r’ Depth _ Date/Time h i 

IRILLING METHODS ;:f% ‘OL4.) s+yi,> &Tyrj d/ - 
I 

; 
:- 
3- 
:! 

DESCRIPTION 

NOTES: 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR 
SIEVE 

I , , 

U.S. STANDARD 
SIEVE 

OPENINGS j , , NUMBERS 
I 

3” ,-lx $p Aa* #k 
I I 

#lo #MO 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“I STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

I 

#200 

GRAVEL SAND 
COBBLES 

SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

SW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

INORGANIC CLAYS 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN SO) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 



INTERNATIONAL 
TECHNOLOGY 

“ni\ CORPORATION 

‘ROJECT NUMBER: -3$-39&i 
30RING NUMBER: ;p,‘i Lt-; - 5 -3’ 

ILEVATION: ‘,’ i :, ;, 

INGINEER/GEOLOGIST: . L_?,,_c e :, 

IRILLING ME 

I 

VISUAL CLASSIFICATION OF SOILS 
PROJECT NAME: j+ii &-:~.7 f?y /‘) ,>,a;~/ ‘{-, , ,’ ‘<.. : ‘; ?, -‘,; - ._.. -. : = / 

COORDINATES: . “, DATE: - - .: YL\ 

GWL: Depth 5 J.’ Date/Timeg-/3///qd,,L~~ DATE STARTED: 2.. :‘J: .;.j 

Depth ‘. ._ 
I- tl 

Date/Time ‘- DATE COMPLETED:- 

PAGE - OF‘ A’ 

NOTES: 

Driller: . 
TO hydrufe 

- 

DESCRIPTION 

. 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

0.25 to 0.50 SOFT 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCP” 

VERY LOOSE o-4 

0.50 to 2.0 
LOOSE 5-10 

FIRM 
MEDIUM DENSE 11-30 

HARD 2.0 to 4.0 
DENSE 31 - 50 

‘L VERY HARD , MORE THAN 4.0 
VERY DENSE OVER 50 

‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH &INCH INTERVAL. THE f 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 
SIEVE 

,I,, 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

OPENINGS NUMBERS I 
I I 

l 1-54” ’ 
I I I I 

3” %” I” #4 #lo d40 #200 

IOQO 100 10 10 01 001 0 001 00001 

lJIl*a1* 1 11‘11II I 1 111111t 1 I 1111I 1 I ‘ a I,,st*, I 4 I.,.,,l 1 I I,,, 1 I I I I 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES 

I SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE I 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

ShNDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

AND CLAYS OF LOW TO MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS’ 

INORGANIC SILTS, 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC SILTS 



‘U ?-MI MONITOR WELL INSTALLATION SHEET 

.-QROJECT NAMEKey West Remedial Investiqation FIELP ENWGEO. K. Dorsey 

VCJECT NC. 595392 
80RING NO. 

CHECKED BY M. mton 

MW8-3 > V" 
DATE OF INSTALLATlON 

DATE 5/31/90 
pAJrEI. g/20/90 

5/31/‘90 

BOREHOLE DRILLING 

DRILLING METHOD Hollow Stem Auger 

DRILLING FLUID (9 USED: N/A 

FLUID FROM TO 

FLUID FROM TO 

OESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 

DIAMETER OF PERFORATED SECTION 7” 

PERFORATION TYPE: 

SLOTS [ZI HOLES 0 SCREEN a 

I 

AVERAGE SIZE OF PERFORATIONS -010 
u TOTAL PERFORATED AREA I 

PROTECTION SYSTEM 

TYPE OF BIT Rock Bit 

CASING SIZE (S) USED: N/A 

SIZE FROM TCI . 
SIZE FROM TCI 

RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

RISER PIPE DIAMETERS: and D170 

0.0. N/A I.D.-?" 

LENGTH OF PIPE SECTIONS 9’ 

JOINING METHOD Fllrch threaded with '0' 
. . 

rinnc tn se.31 lnints. 

, 
RISER PROTECTIVE PIPE LENGTH Fjl OTHER PROTECTION I nrkinn RiSer Ci 

PROTECTIVE PiPE O.D. ? x/4 I Concrete oad 2’X2’X6’ meets ASTM 
r""l* 

. 

ITEM 

= TOP OF RkER P!?E 

DISTANCE ABOVE/BELOW 
GROUNO SURFACE ( FT.) 

EL:‘#JON 

2-n 10.72 I .s .- I .r . 
GROUND SURFACE I 0.0 I 7.712 

_~~ BOTTOM OF PROTECTIVE PIPE 

BOREHOLE Fl LL MATERIALS : 
1.5 6.2,2 

I 

GROUT T A#M e I Cement Cl50 ,mp 0.0 8OTTOM 2.5 TOP 7.72 8OTTOM 5.22 
.“. 

BENTONITE 3/8” Pellets TOP 2.5 BOTTOM 3.0 TOP 5.22 BOTToM 4.72 

SAN0 20 f 30 Silica, AS M C775 TOP 3.0 BOTTOM 20.0 TOP 4.72 80TTCIM -‘2*28 

i -.\ GRAVEL N/A TOP N/A BOTTOM N/A fop N/A 80+mM N/A 

PERFORATE0 SECTION TOP 4.5 BOTTOM 18.5 TOP 3.22 1 BOTTOM -10.78 

PIEZOMETER TIP I .x9_ 
80TTOM OF BORE:-rOLE 20.0 -12.28 

- GWL AFTER INSTALLATION 7.0 .70 6/7/90 
,es* 

S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES0 NOa 

WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YESO NO X 

%lARKS P Wpll developed 5/31/90 for/L)25 min. about 20 sallons till clear an sand free. 
2'x2'~6*' pad installed and measuring tape deconed before'and after use. kJtTlp used Was 

a 5 HP Briggs and Stratton, flow rate Of 1 to 2 gPm= - 
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PROJECT NAME 1nvestig.aU.w INSTALLED 8~ K. D&eyoATE 5/31/90 

PROJECT NO.,595393 CHECXEO 6Y M. Hamptot OATE 9/10/90 

8ORlNG NO. MW8-3 . w.L./v7' 6/7/W 

,,-. 

~mnffwc RISER CAStXC 

. 

1 c .C . 

2.5’ 

3’ 

. 

18.: 

7 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION I . . * 

VISUAL CLASSIFICATION OF SOILS 

ROJECT NUMBER: 5-95 3 72 PROJECTNAME:/(~Q &!.s+ tenl&iQ/~fl~j,‘n_?:,~~ .- 5, te p 
GORING NUMBER: yy, LJ $4 COORDINATES: j..//z 

LEVATION: ]a 5’ GWL: Depth 5’ Date/Time &,/I/& -~;,35+ DATE STARTED: 

NGINEER/GEOLOGIST: ,<, 00 /” 3 ev Depth N/A Date/Time K/A 

IRILLING ‘/@k’ c&;>, &qCf- / &j, f +fJGfi - E / OF’s, 

1 I 

DESCRIPTION 



r” 
i. 

CONStSTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE”’ 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

FIRM 0.50 to 2.0 
LOOSE 5- 10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY HARD MORE THAN 4.0 
DENSE 31 - 50 

VERY DENSE OVER 50 

‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 14thPOUND HAMMER FALLING FREELY 
THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I I 

,-!/y ;,* 
I I I I 

3” 96” #4 #lO #40 #200 

1000 IM) 10 10 01 001 0001 0.0001 
Ll*~~~ 1 ’ ’ 1111III I I lm,lt,+ I I 1,110 I t I 1 t.n.tt I1 I l,t,., 8 I , lL11.1 I1 1 I 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES 

I SILT AND CLAY 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SAN’DS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND--CLAY MtXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

OR SILTY SOILS 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

ORGANIC CLAYS 

ORGANIC SILTS 



INTERNATIONAL 
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CONSDSTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

FIRM 

HARD 

VERY HARD 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 

0.25 to 0.50 

0.50 to 2.0 

2.0 to 4.0 

MORE THAN 4.0 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE S-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

U.S. STANDARD 
SIEVE 

NUMBERS 
I 

I 
,&’ %” 

I I I I 
3” 36” #4 #lO %I40 #200 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES1 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SW 

SP 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

Llll-LE OR NO FINES 

SM 
SILTY SANDS. 

SAND-SILT MIXTURES 

,I 

INORGANIC CLAYS 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 

(GREATER THAN So) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 



MONITOR WELL INSTALLATlObJ SHEET 

PROJECT NAME Key West Remedial InvestigationFlELp ENWGEO. K. Dorsey 

PRCJECT NC. 
MrE 6/U /90 

c;W?Q7 CHECKED BY M. Hampton 
.JSORlNG NO. MW8-4 

,DATE,.9/20/90 

DATE OF INSTALLATION 6/11/90 

J3OREHOLE DRILLING 

1 DRILLING METHOD Ho1 low Stem Auger 

szm 

I 

DRILLING FLUID(S) USED: N/A 

I FLUID I FROM TO 

DESCRIPTION 

*. 

TYPE OF BIT Rock Bit 

CASING SIZE(S)US N/A 

SIZE FROM 

a 

TO . 
SIZE FROM TO 

TYPE Sch. 40 PVC ASTM F480 and D170 

DIAMETER OF PERFORATEDSECTION 2" 

i- PERFORATION TYPE: 

I SLOTS 0 HOLES 0 SCREEN &j 

I AVERAGE SIZE OF PERFORATiONS .OlO *.:a 
TOTAL PERFOFATED AREA 20 ’ 

.I!ROTECTION SYSTEM 

RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

RISER PIPE DIAMETERS: and D170 

0.0. N/A I.D.-2” 
LENGTH OF PIPE SECTIONS 8' 

JOINING METHOD Flush threaded with “0” 
. . rTnm tn <pal lolnts . 

b 
RISER PROTECTIVE PIPE LENGTH 

a.4 PROTECTIVE F:PE 0.0. 'X2'X61' meets ASTM Cl50 

1TE.M 

d- TOP OF RISER P!PE 

GROUND SURFACE 

DISTANCE ABOVE/BELOW 
GROUND SURFACE (Ft .) 

-3-n 
0.0 

1 1 

il’-m. BOTTOM OF PROTECflVE PIPE 1 2.0 - 1 
BOREHOLE FILL MATERIALS : 1 I I I I 

T e I Cement li j GRoUT A#M Cl50 1 Top 0.0 1 BOfTOM I :5 1 TOP g .50 Bo'rl'W .8.00 

BENTONITE 3/8" Pellets TOP 1.5 BOTTOM 310 TOP 8.00 8OTTOM 6.50 

SAND 20 c 30 Silica, AS M C775 TOP 3.0 BOTTOM 25 .o TOP 6.50 a01'lQlvl-15.50 
." -, 

GRAVEL N/A TOP N/A BOTTOM N/A TOP N/A BOTTOM N/A 
- 

PERFORATED SECTION TOP 5.0 1 8OTTOM 25.0 TOP 4.50 ~60'TTo~15.50 

‘~*a% PIEZOMETER TIF 

8OTTOM OF 8ORE3OLE 3~ n -IE m-3 

GWL AFTER INSTALLATION I c cc I -4 !?A I 

W S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESO NOO 

‘4AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? -“%>* YESO NOm 
. 

‘, LARKS firntltod and hd q-+d w77/9fl puapd vi a cent rifuqal pump approximately 30 qallons 
cw from dark black to clear silt free after PUrTiPinq; well developed SlO@‘Y* PUmP 

used was a 5 HP Briqqs and Stratton with a flow rate of 1 to 2 qpm. . I" 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

,. ,-> MONITOR WELL INSTALLATION SKETCH 

PROJECT NAME 
Key West Remedial . . 
Investqptlnn 

PROJECT NO. 595392 
INSTALLED 8YK.Dorse.y DATE c/21/90 
CHECxED BY M.HamPton DATE: g/20/90 

BORI NC NO. MW8-4 

n- 13 Cl 

.-BOTTOY of EORI~VG 25' 



INTERNATIONAL 
TECHNOLOGY 

-“x5* CORPORATION 

ROJECT NUMBER: $95 39&7, PROJECTNAME:,~I~Q b-:& ,fe, ;., c-l:.;i 

NORING NUMBER: m: :d b- s’ COORDINATES: ‘_ % 

LEVATION: 4, c5 +** (fir 1s L GWL: Depth 4’) * Date/Time6///90 - /3:~0 DATE STARTED: 

NGINEER/GEOLOGIST: I(, &r.=j-e y Depth ;.: .& Date/Time +., ;;I+ 

Auc,er )SQ/I~ =p~on IFtILLING ME 

I 

VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION 

^_ 

.-- 

AL 

REMARKS 

I 

I 
/ .2,c -.’ ,‘I: - 

/3:05j 
bb(., - 

I 

-. 



r 
CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE(‘) 

o-4 
SOFT 0.25 to 0.50 

VERY LOOSE 

FIRM 0.50 to 2.0 
LOOSE 5-10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY. HARD 
DENSE 31-50 

MORE THAN 4.0 
VERY DENSE OVER 50 

(“STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REGUIREO TO DRIVE A 

P-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AN0 THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 
I I I I I I 

3” l-‘/i” 7/r” ?4” #4 #lo #40 #200 

lcm 100 10 10 01 0.01 0.001 00001 
LI1*1 1 ’ ’ 1111III , 1 11111IL I 8 11111I 1 t , l,.*to, , I I.,..,, 1 I III, 1 I 1 I 1 

GRAIN SIZE IN MM 

(A 

GRAVEL I SAW 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

;LEAN GRAVELS 
JITLE OR NO FINES) 

GRAVELS 
WITH F!NES 

WRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
LITTLE OR NO FINES) 

SANDS 
WITH FINES 

PFRECIAEILE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LIT;TLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

Lll-rLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

LIQUID LIMIT 
(GREATER THAN 53) 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR I SIEVE 
OPENINGS 

DENSITY OF GRANULAR SOILS 

I I STANDARD I 
DENSITY PENETRATION 

RESISTANCE”, 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

U.S. STANDARD 
SIEVE 

NUMBERS 

“‘STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A lo-POUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

I GW 

I CLEAN GRAVELS 
(LITTLE OR NO FINES) l- 

I GM 
GRAVELS 

..,,T.* I I-,.ICc. 

(API’ 
WI I n r-llY~3 
‘RECIABLE AMOUNT 

OF FINES) t- 

l--r 
SW 

CLEAN SANDS 
- (LITTLE OR NO FINES) 

SP 

SM 
SANDS 

WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 

t 
SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

Ll-l-rLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LllTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE SANDS, ROCK FLOUR, SILTY 

LIQUID LIMIT 
(LESS THAN 50) 

FINE SANDY 
OR SILTY SOILS 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN SO) 



n-mom MONITOR WELL INSTALLATION SHEET .x 
. * PROJECT NAME KP_V @qt. Rpmpdlal * Tnvestiw FIELD ENWGEO. K. Dorsey 

PRCJECT NC. 595392 CHEdKED 8Y M. Hampton 
-' 80RING NO. MW8-5 

DATE OF INSTALLATION 6/11/90 

.- BOREHOLE DRILLING 
r 

ORILLING METHOD Hollow Stem Auger TYPE OF BIT Rock Bit 
"* 

DRILLING FLU10 (S) USED: N/A CASING SIZE(S)US N/,A 

FLU10 FROM TO SIZE FROM TO . 
FLU10 FROM TO SIZE FROM 

.zl 
‘TO 

OESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 RISER WE MATERIAL Sch. 40 PVC ASTM F480 

DIAMETER OF PERFORATED SECTION 7" RISER PIPE OIAMETERS: and D170 

PERFORATION TYPE: 0.0. N/A I.D., 2” 

SLOTS 0 HOLES 0 SCREEN &j LENGTH OF PIPE SECTIONS 8’ 

AVERAGE SIZE OFPERFORATIONS .OlO JOINING METHOO Flush thre.aded with "0" 

TOTAL PERFOEATED AREA 15 ’ rinas to seal ioints. 

‘-I PROTECTION SYSTEM 
, 

RISER PROTECTIVE PIPE LENGfH 5' OTHER PROTECTION 
/ 

PROTECTIVE PiPE 0.0. ? T/4' Cnnrr&.e nad 

I ITEM 
DISTANCE ABOVE/BELOW 
GROUND SURFACE (Ft. ) 

ELEVATION 
“.a (MSL) 

TOP OF RISER P!?E 3.0 9.05 

,GROUND SURFACE 0.0 6.05 

BOTTOM OF PROTXTIVE PIPE 1.5 4.55 

$I 
8OREHOLE FILL MATERIALS : 

T e I Cement 
I 

GROUT As!M Cl50 TOP 0.0 BOTTOM 2;o TOP 6.05 IBOTTOM .4.05 

1 
BENTONITE 3/8” Pel 1 ets TOP 2.0 BOTTOM 2.5 TOP 4.05 1 BOTTOM 3.55 

20 30 Silica, 
,~ !., SAND AS f M C775 TOP 2.5 BOTTOM 20 -0 

GRAVEL N/A TOP N/A BOTTOM N/A 

! PERFORATED SECTION TOP 3.0 BOTTOM 18.5 TOP 3.05 1 'BOTTOM-1 I .% 
.i * 

PIEZOMETER TIP 

8OTTOM OF BORE:-IOLE 20.0 -13.95 
r -%..a GWL AFTER INSTALLATION 8.66 -2.61 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESO NOfi1 
-WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES0 N°C;jl 

REMARKS Well develoued and arouted 6/22/90. Pumoed 15 aallons bv centrifugal tulmn. 
Color changed from silty grey to sand free clear. Pump used was a 5 HP Briqmand 

x i with a flow rate of 1 to 2 gpm. 
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CONSISTENCY OF COHESIVE SOILS 
1 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 
OR CLAYEY FINE SANDS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

CLEAN SANDS 
(LITTLE OR NO FINES) 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
Of HIGH PLASTICITY. 

FAT CLAYS 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MI~RES 

WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 

CLAYEY SANDS, 
SAND--CLAY MIXTURES 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”, 

VERY LOOSE O-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 
_ HARD 2.0 to 4.0 

I VERY .HARD MORE THAN 4.0 

“STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIREO TO DRIVE A 

BINCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD 
SIEVE 

OPENINGS ! , , 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

NUMBERS I 
I 

I I I 
3” ,-;I@ 3/r” 56” #4 

I I 
#lO it40 It200 

1000 100. 10 10 01 0.01 0001 00001 

Lv~~~l~ ’ 11111II I I I~~llr~ I 1 I,,## 1 1 I 1 l.,*aa, & 1 1.a.. L I I 1 I.,, I L L I I 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 
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CONSISTENCY OF COHESIVE SOILS 
I 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5 - 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 L 

CLEAR 

I I , 
SIEVE 

OPENINGS 

U.S. STANDARD 
SIEVE 

NUMBERS 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

LEAN GRAVELS 
ITTLE OR NO FINES) 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 
LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

WITH FINES 
aPRECIABLE AMOUNT 

OF FINES) 
CLAYEY GRAVELS 

GRAVEL-SAND-CLAY MIXTURES FINE SANDY 
OR SILTY SOILS 

AND CLAYS 

CLEAN SANDS 
LITTLE OR NO FINES) 

SILTY SANDS, 
SAND-SILT MIXTURES 

WITH FINES 
PPRECIABLE AMOUNT 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 



navowmm MONITOR WELL INSTALLATION SHEET . 
. PROJECT NAME Ke.y West Remedial InvestigationFIELD ENG./GEO. 

CHEeKEDgY 
K. Dorsey DATE 

PRCJECT NC. 595392 M. Hampton 
6 /I 1 /go 

.” BORING NO. 
FATE _. g/zo/go 

MW8-6 
DATE OF INSTALLATION fi /I 1 /qo 

‘..’ BOREHOLE DRILLING 

DRILLING METHOO Hnl lnw <tpm Auger . TYPE OF BIT- R& Bit 

DRILLING FLUID (3 USED: N/A CASING SIZE 6) USED: N/A 
FLUID FROM TO SiZE FROM TO . 
FLUID FROM TO SIZE FROM :TO 

DESCRIPTION 

TYPE sch. 40 PVC ASTM F480 and II170 RISER RJRE MATERIAL Sch. 40 PVC ASTM F480 

DIAMETER OF PERFORATED SECTION 2” RISER PIPE DIAMETERS: and D170 

PERFORATION TYPE: 0.0. N/A I.D., 2” 

SLOTS q HOLES 0 SCREEN [irl LENGTH OF PIPE SECTIONS 7 ” 

AVERAGE SIZE OF PERFORATIONS -010 JOINING METHOO Flllqh threaded -with ltnlt 

TOTAL PERFORATED AREA 15’ rinqs to seal joint. 

” ’ PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION I nrkinn riqpr cap, 
‘-- , 

PROTECTIVE PIPE 0.0. 3 3/4’ Concrete pad.Z'XZ'X6" meets ASTM Cl50 
. 

ITEM OISTANCE ABOVE/BELOW r .-* GROUNO SURFACE (Ft .) 
ELFg,T;ON 

TOP OF RISER PIPE 3.0 9.36 

GROUNO SURFACE 0.0 6.36 

BOTTOM OF PROTEffIVE PIPE 1.5 4.36 

I 
BOREHOLE FILL MATERIALS : 

.‘, GROUT $$, &gEment TOP 0.0 BOTTOM 1 ;o TOP 6.36 SOTTOM 5.36 

BENTONITE 3/8” pellets TOP 1 .o BOTTOM 2 -0 TOP 5.36 BOTTOM 

SAN0 20 f 30 Silica, 

4.36 , 

AS M C775 TOP 2.0 BOTTOM 20 .O TOP 4.36 8OTRW - 13.64 

GRAVEL N/A TOP N/A BOTTOM N/A TOP N/A BOTTOM N/A 

I PERFORATED SECTION TOP 3.0 BOTTOM 18.0 TOP 3.36 BOTTOM -11.64 SL 
PIEZOMETER TIP 

BOTTOM OF 8OREHOLE 20.0 -13.64 
I 

,i_..T I GWL AFTER INSTALLATION 4.8 0.261 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESo 43 
-WAS A SENSlTiVlTY TEST PERFORMED ON THE PIEZOMETER? YEq-J Nom 

REMARKS Well arartwl and pumped nn 6/77/90. 
. 

Pumped -1~ 15 gal 1~1 Ir 
centrifuqal pump. Chanqed color from dark silty to clear'sand free water. Pump used was 

‘.. -, a 5 HP Briqqs and Stratton with a flow rate of 1 to 7 gpm. 
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ROJECT NUMBER: ,-q PROJECTNAME: ;<s& i,‘,ss” +,i,pi.l 2: I’ ,/: 

iORING NUMBER: COORDINATES: jv@ 

.LEVATION: / a ,so GWL: Depth 2’ ; Date/Time /p/d! 42 s’;’ ,_ 

:NGINEEWGEOLOGIST: c 1 & /I Q 0 3 )- , Date/Time 
‘ . 

Depth .~i;s .V,,$L 

,I!( ,- 

r 

IRILLING ME’ 

I 

r 
7- 
I,ri i 

-- 

i 

3-a- 

- 
i 

&j- y 

NOTES: 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR 

I , , 

U.S. STANDARD 
SIEVE 

OPENINGS 1 , , 
SIEVE 

NUMBERS 
I 

3” ,-!,y &*n ;I* #!$ 
I I 

#lo #40 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE ‘5 - 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A MO-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

THE STANDARD PENETRATION RESISTANCE. 

#I200 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COEm.ES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

C 
(1 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

:LEAN GRAVELS 
LITTLE OR NO FINES) 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

GRAVELS 
WITH FINES 

PPRECIABLE AMOUNT 
OF FINES) 

(Al 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

Lll-l-LE OR NO FINES 

CLEAN SANDS 
LllTLE OR NO FINES) 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

SILTY SANDS. 
SAND-SILT MIXTURES 

WITH FINES 
,PPRECIABLE AMOUNT 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

ML 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN SO) 

SILTS 
AND CLAYS 

LIQUID LIMIT CH 
(GREATER THAN 50) 

--k 
HIGHLY 

ORGANIC 

I 

PT 
SOILS 

INORGANIC SILTS AND VERY 
FINE SANDS, ROCK FLOUR, SILTY 

OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH 

SLIGHT PLASTICITY 

INORGANIC CLAYS 
OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLAYS. 

SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

INORGANIC SILTS, 
MICACEOUS OR DIATOMACEOUS 

FINE SANDY 
OR SILTY SOILS 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 
OF MEDIUM TO HIGH PLASTICITY. 

ORGANIC SILTS 

PEAT, 
HUMUS, 

SWAMP SOILS 
WITH HIGH ORGANIC CONTENTS 
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IRILLING METHODS: L .-. ,,. r. : s ,Q~.~).,, c.. ,I-- :‘f- 

I I 

!c - 

i * 
54 

T 
DESCRIPTION 

NOTES: 
7 * ‘, q ‘,i 

Drilling Contractor 0 r j :’ jj fl 0 u c:, ic,lJ 

Drilling Equipment G3rc-i F-q@0 iTiobi/<, &-i/I 
< e_ :,! / Y) Driller: 

-- 

i 

i- 

I 
f 
v 

-. .--_- ..- -. 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR I , , U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 
I 

I 
3” ,-!/g* 3/r” 

I I I I 
56” #4 #lo #40 #200 

DENSITY OF GRANULAR SOILS 
I 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”) 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

I VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REGUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDlUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SW 

SP 

SM. 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS. 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 

ORGANIC CLAYS 

ORGANIC SILTS 
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T c-Anma MONITOR WELL INSTALLATION SHEET 

. . . --BROJECT NAME- wpqt. F&&la1 TnvPc;t.laa FIELP ENGJGEO. K. Dorsey 
‘RCJECT NC. 595392 CHECKED B‘d M. mton 

om 6/21/90 

BORfNG NO. MW-16R Replacement 
WfE . . g/zo/go 

I e... DATE OF INSTALLATION 6/21/‘90 

t3OREHOLE DRILLING . . 
, (rj*ll 

r 
ORILLING METHOD Hollow Stem Auger TYPE OF BIT- Rock Bit 

DRILLING FLUI~(S)USED: N/A CASING SIZE(S) USED: N/A I--“> 
FLUID FROM TO SiZE FROM 

FLUID FROM TO SIZE FROM 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 

DIAMETER OF PERFORATED SECTION 2” 

RISER PlPE MATERIAL Sch. 40 PVCASTM F48( 

RISER PIPE DIAMETERS: and Dlfl 

PERFORATION TYPE: 0.0. N/A 1. o.- 
2 II 

SLOTS 0 HOLES 0 SCREEN m LENGTHOFPIPE SECTioNS 6’ 

AVERAGE SIZE OF PERFORATIONS .OlO JOINING METHOD Flush threaded with “0” 
TOTAL PERFORATED AREA 15’ . . 

rinnz t.n -1 lolnts . 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5' OTHER PROTECTION I nrkino Riqpr 

PROTECTIVE PiPE 0.0. 3 3/4’ Concrete pad Z’XZ’X6” meets ASTM Cl50 
?,/I* 

ITEM 

,-TOP OF RISER P!PE 
-. I 

GROUND SURFACE 

OISTANCE ABOVE/BELOW 
GROUND SURFACE (Ft .) 

3-l-l 

0.0 

BOTTOM OF PROTECTIVE PIPE _.7 
BOREHOLE FiLL MATERIALS: 

GROUT T e I Cement 
A!??M Cl50 -- BENTONITE 3/8” Pellets 

SAN0 20 30 Silica, 
f AS M C775 

_I GRAVEL N/A 

PERFORATED SECTION 

PIEZOMETER TIP 

--BOTTOM ~OFBORE:-rOLE 

GWL AFTER INST%LATION 

2.0 

TOP 0.0 80TTOM 1.0 

TOP 1 .O BOTTOM 2 .O 

TOP 2.0 1 BOTTOM 20.0 

TOP N/A 

TOP 3.0 

BOTTOM N/A 

BOTTOM 18 .O 

20.0 
5.16 

TOP Z.O~bOTTOM -12.911 

-14 

~~ -pL__l -0.07 
/“, 

5 THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
Njrj A SENSiTlVlTY TEST PERFORMED ON THE PIEZOM;TER? 

YESO NaJ 
YESO NOa 

%%4ARKS 
. 

Rmtapl I-P hv~ed 6/71 /WI - 
. 

Well md and aroutlng added 6/22/90. Water 

changed slowlv from dark arev with a slimv residue to clear silt free. Pump used to develop 
wells was a 5 HP Briggs and Stratton with a flow rate of 1 to 2 qpm. 
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NOTES: 

‘ROJECT NUMBER: 595 3 PROJECT NAME: ye.-! ;dJe,+ ,?en\& .‘a/ -, 
lORING NUMBER: p - \ ; COORDINATES: ryila” 

iLEVATION: 9 4 GWL: Depth z4s’ Date/Timeq=&o -r&r 7 DATE STAkTEd 

.NGINEEWGEOLOGIST: k ‘:-;:.:. ( Depth EV/& Date/Time Y lb 

IRILLING METHODS: -,; : r -. / 
‘T . ’ .’ .“\ - 

I I 

- - 

_- 

-. 

. 

DESCRIPTION 



CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 
t 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

r I RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

5-10 
FIRM 0.50 to 2.0 

LOOSE 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY HARD MORE THAN 4.0 
DENSE 31 - 50 

VERY DENSE OVER 50 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH 0-D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 

,I,, 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I 

3” l-r,.. & & #Is 
I I 

#lO +I40 #2W 

loo0 100 10 1.0 01 001 0 001 0.0001 

b*at* 1 ’ ’ 11111II I I 11111II I , 1111I b L I I I.,,,,, , I I.,,.,. I , 1111I11 1 I 1 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APf’RECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE SANDS, ROCK FLOUR, SILTY 

LIQUID LIMIT 
(LESS THAN SO) 

OR SILTY SOILS 

AND CLAYS 

(GREATER TliAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I CLEAR U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 

t 
I I I I I I 

,-!/p 
I I I I I I 

3” w” 36” #4 #lo #40 #200 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE s- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH 8-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I SAND 
COBBLES 

SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

I CLEAN GRAVELS 
(LITTLE OR NO FINES) 

I GRAVELS 

I WITH F!NES 
IAPPRECI .- .- iBLE AMOUNT 

-6F FINES) 

t- 
CLEAN SANDS 

(LITTLE OR NO FINES) 

t 

SANDS 
WITH FINES 

IAPPRECIABLE AMOUNT 

I ‘-- -iiF FINES) 

WELL-GRADED GRAVELS, 

GW GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS. 

GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GM 
SILTY GRAVELS. 

GRAVEL-SAND-SILT MIXTURES 

GC 

SP 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LI-ITLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

R CLAYEY SILTS WITH 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 

LIQUID LIMIT OF HIGH PLASTICITY, 

(GREATER THAN 50) FAT CLAYS 

WITH HIGH ORGANIC CONTENT8 
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ILEVATION: 9, / 
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GWL: Depth 2’ 
I 

Date/Time f/J/:& - 4,‘go 

Depth %/‘A Date/Time N/A 

DESCRIPTION 

Drilling Contractor 

Drilling Equipment 

Driller: ff 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 
UNCONFJNED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 
STANDARD 

DENSITY PENETRATION 
RESISTANCE”’ 

1 VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER SO 

“I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A M&POUND HAMMER FALLlNG FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD 
SIEVE 

OPENtNGS / , I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

NUMBERS 
I 

I I I 
3” ,-!/$I* &I sae #1: #IlO #40 #200 

low 100 10 1 .o 0.1 0.01 0.001 OWOl 

lu~~~*~ ’ II,,,,, I I I,,,,,, I t 11,111 1 I L I,,*,,2 a 1 I,.d,8, I I I,11111 L I I 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

USCS CLASSIFICATION FOR SOILS 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LWLE Od NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MlXTLlRES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT 
(LESS THAN SO) 

FINE SANDY 

OR SILTY SOILS 

AND CLAYS 
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CONSISTENCY OF COHESIVE SOILS 

STRENGTH (TONS PER SQUARE FOOT) Cl 
HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(“STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I 

f 
I I 

I I I I 
3” ,-‘/g vi” %” #4 #lO #40 #200 

1000 100 10. 10 01 001 0001 00001 
lJIl1* 1 ’ ’ llrlltl I I I,,,,,, I I 111‘111 I I 1,11III 1 I 111,,,, I I I*,, 1 1 I I I 

GRAIN SIZE IN MM 

GRAVEL 
COSSLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS \ 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS GRAVELS 
WITH F!NES WITH F!NES 

(APPRECIABLE AMOUNT (APPRECIABLE AMOUNT 
OF FINES) OF FINES) 

CLEAN SANDS 
(LirnE off NO FINES) 

SANDS 
WITH FINES 

(APf’RECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS TtiAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FtNE SANDY 

OR SILTY SOILS 

LIQUID LIMIT 
(GREATER THAN 50) 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR U.S. STANDARD 
SIEVE 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCEI” 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

I 
I,, OPENINGS NUMBERS I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

1 

3” ,-r,,. $,I* & f#!& 
I I 

#lO #MO #200 

1000 100 10 1.0 0.1 001 0 001 0 0001 

ba*II 1 ’ ’ 11111II 1 1 11,111, I t IllIll 1 I L I.13 I I 1 I I Irtl.~l 1 I I,1111 6 b 1 1 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

r CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS OF LOW TO MEDIUM PLASTICITY, 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS. 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

LIQUID LIMIT 
(GREATER THAN SO) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE”’ 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

FIRM 0.50 to 2.0 
LOOSE 5- 10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY HARD MORE THAN 4.0 
DENSE 31-50 

VERY DENSE OVER 50 

I’) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
?-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A l&POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 
I I I I I I 

3” ,-7/p 3/r” w #4 #lo d40 #200 

loo0 100 10. 10 01 001 ODol Ooool 
LIaa* 1 ’ ’ 11111l I , I le*,il, , I 11111I I I I la,,,,, , I I,,**6 I I I 1.0, I L I I I 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
[LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO #IN&S) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FfNES 

SILTY SAtiDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

OR CLAYEY FINE SANDS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

OR SILTY SOILS 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY, 

(GREATER THAN 50) FAT CLAYS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

STRENGTH (TONS PER SQUARE FOOT) Cl 
HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I I STANDARD I 
DENSITY PENETRATION 

RESISTANCE”) 

VERY LOOSE o-4 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
CLEAR 

I , , 

U.S. STANDARD 

1 , , 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I 

I I I I I I 
3” 1-H” 3%” w #4 #lo MO #200 

loo0 100 10 10 01 001 0001 0 0001 
Li*lca 1 ’ ’ 11111II , I 1,,#1#4 3 I ll,l, 1 i I , I,,,,,, 6 1 I,,,,,, I I I,,,,‘, I I I 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES I SAND 

SILT AND CLAY 
COARSE FINE COARSE MEOWM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES1 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS, 
GW GRAVEL-SAND MIXTURES, 

Lll-t.LE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES, 
LITTLE OR NP FINES 

GM 

I 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

GC 

I 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
SW GRAVELLY SANDS, 

LITTLE OR NO FINES 

SP 
POORLY-GRADED SANDS, 

GRAVELLY SANDS, 
LITTLE OR NO FINES 

SM 
SILTY SANDS, 

SAND-SILT MIXTURES 

SC 
CLAYEY SANDS. 

SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

./’ - 
+--------. ._ i 

.-/ !.- -.--A 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“)STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I 
SAN0 SILT AND CLAY 

COBBLES 
COARSE FINE COARSE MEDIUM FINE I 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES1 

CLEAN SANDS 
(LITTLE OR NO FINES) 

WITH FINES 
(APPRECIABLE AMOUM 

OF FINES) 

GW 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LI-I-~LE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

OF LOW TO MEDIUM PLASTICITY. 

LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS. 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

LIQUID LIMIT 
(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 
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WELL CONSTRUCTJON DETAILS - SITE 9 

TrumboPoint Annex, Fuel Farm and Piers 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

MWB-10 05/31/90 9‘75 I 6.75 I IO I 7.5 4.25 to -3.25 0.010 I 9 I 0.5 I 0.5 

MW9-11 05&90 10.45 7.45 10 7.5 4.95 to -2.05 0.010 9 0.5 0.5 

MW 9-12 05PlPO 9.56 6.56 10 7.5 4.06 to -3.44 0.010 9 0.5 0.5 

MW6R 05/31/90 9.75 6.75 10 * 7.5 4.25 to -3.25 0.010 9 0.5 0.5 
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CONSISTENCY OF COHESIVE SOILS 
I 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A MO-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR BACH S-INCH INTERVAL THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 

3” ,-!g & ’ 
I I I 

W’ #b4 #lo 1140 #200 

Icm 100 10 1 .o 01 001 0001 O.oml 
IA1111 1 ’ ’ llL,,II 1 I 11111II I 1 1111kIIl 6 I,,,,,, I 1 l,l,,t, , , I,,, I I L , 1 

GRAIN SIZE IN MM 

SAND 
COBBLES SILT AND CLAY 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

WITH FINES 
(APPFZECIABLE AMOUNT 

OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LIITLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

AND CLAYS OF LOW TO MEDIUM PLASTICITY, 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

INORGANIC SILTS, 

LIQUID LIMIT 
(GREATER THAN SO) 

ORGANIC 
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n-m MONITOR WELL INSTALLATION SHEET 

. . 
~4ROJECT NAMEJ(ev West-dial TnvPqtlgatlnt FIELP ENGJGEO. C. Cal 1 egari DAYI-E 5/31/90 

PRCJECT NC. 5mg7 CECKED~Y G. -hens 
BORING NO. 

CATER g/20/90 
MW9-10 

-,* 7 DATE OF INSTALLATION 5/31,'90 

BOREHOLE DRILLING 
.<k 

ORUJNG METHO Hollow Stem Auqer 

DRILLING FLUID(S) USED: N/A 

TYPE OF BIT -Rock Bit 

CASING SIZE (S) USED: 
.(_ 

FLUID FROM TO SiZE FROM 

L FLUID FROM TO SIZE FROM 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and Ill70 

DIAMETER OF PERFORATED SECTION 2” 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN q 
AVERAGE SIZE OF PERFORATIONS .OlO 

TOTAL PERFOPATED AREA 7.5' 

RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

RISER PIPE DIAMETERS: and D170 

0.0. N/A l.O.-2" 

LENGTH OF PIPE SECTIONS 5’ 
JOINING METHOO Flush threaded with “0” 
rinqs to seal joints. 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5 ’ OTHER PROTECTION Lockinq Riser Ca 

PROTECTWE PIPE 0.0. 3 3/4' concrete pad 2'X2'X6" meets ASTM 
i!iEl 4% 

1 S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES0 NOO 
b.6 A SENSiTlVlTY TEST PERFORMED ON THE PIEZOMETER? YES(-J Nom 

KMARKS Well arouted and develoPed 5/31/90. Pro&t was qhSc?rvable at seven foot dpnthin 
split spoons, developed until clear sand/silt free water.‘via centrifuqal pump, approximately 

. * 
m d lpoc rQmnlPtD at in 37 . Pw was a 5 HP. Brlwq 2nd St.ratf;pD w1t.h a fb wrilt.P 

irua 1 t’o 2 aDm. 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

i 
VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”1 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I 1 I I I 
I I I I 

3” I-‘h” Yi” 56” #4 #lO #40 #200 
1000 100 10 10 01 OOi 0001 0 0001 

Lilll1 L 1 ’ 111h11I 4 1 lt1111, I I 1111, I I , fi ll#lIIt I I I>1110 I‘ 4 I,,,,, I I 1 I 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES I 

COARSE 1 
SILT AND CLAY 

FINE 1 COARSE 1 MEDIUM FINE 

COARSE-GRAINED SOILS 

USCS CLASSIFICATION FOR SOILS 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SILTY SANDS, 
SAND-SILT MIXTURES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

FINE SANDS, ROCK FLOUR, SILTY 

LlQUlD LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

FINE SANDY 
OR SILTY SOILS 

PEAT, 



*w t-Anom MONITOR WELL INSTALLATION SHEET 
. . . .v~ROJECT NAMEK~v wpqt f&&la1 TnvPcta 

595392 
FIELD ENG./GEO.f ~;111 pggi 
CHEdKED BY G. Stephens 

_ DATE (j/19/ 
SRCJECT NC. ,DATE. 9,20 ,;i 

BORING NO. MW9-11 -m 
DATE OF INSTALLATION 5/31/90 

B.OREHOLE DRILLING *. 
iw jl 

DRILLING METHOD Hnllnw Stem Auger TYPE OF BIT- Rock Bit 

DRILLING FLUID (3 usm: N/A CASING SIZE 61 USED: N11 N/A 
FLUID FROM TO SIZE FROM TO . 
FLUID FROM TO SIZE FROM 1 TO-- 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 

DIAMETER OF PERFORATED SECTION 2” 

PERFORATION TYPE: 

I 

.m. 

-i 

PROTECTION SYSTEM 
.--ST% 

SLOTS 0 HOLES 0 SCREEN a 1 

AVERAGE SIZE OF PERFORATIONS .OlO 

TOTAL PERFORATED AREA 7 l 5 ’ I 

~ RISER PIPE MATERlALm. 40 PVC ASTM ~480 

RISER PIPE DIAMETERS: and D170 

0.0. N/A I. 0. 7” 

LENGTH OF PIPE SECTIONS 5’ 

JOINING METHOD FluCh threaded with “0” 

RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION I nrIcina Riser C:aD, 

PROTECTIVE PiPE 0.0. ? 3/4 1 
I Concrete Pad 2’X2’X6” meets ASTM Cl50 I 

ITEM 
DISTANCE ABOVE/BELOW 

GROUND SURFACE ( Ft .) EL:v~~oN 
=-TOP OF RISER P!PE 3.0 10.45 

GROUND SURFACE 0.0 7.45 

-BOTTOM OF PROTZCTIVE PIPE 1.5 5.9!5 

BOREHOLE FiLL MATERIALS: 

GROUT &#j ;,&jment TOP 0.0 8CTTTOM :5 TOP 7.45 Bo1r-m~ .6.95 
.,7x1 

BENTONITE 3/8” Pel 1 ets TOP .5 BOTTOM 1 .O TOP 6.95 807’TOM 6.45 
SAND 20 f 30 Silica, 

AS M C775 
TOP 1 .O BOTTOM 10 .o TOP 6.45 807’Tmd -2.55 

.- -3 GRAVEL N/A TOP N/A BOTTOM N/A TOP N/A BOTTOM N/A 
1 

PERFORATED SEZTION TOP 2.5 BOTTOM 9.5 TOP 4.95 BOlnOM -2.05 

PIEZOMETER TIP pw 
BOTTOM OF 80RE3OLE 

GWL AFTER INSTXLATION 
r-ma” 

10 .o -2.55 

N/A N/A L 

c S THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES0 NOO 

WAS A SENSiTlVlTY TEST PERFORMED ON THE PiEZOMETER? 

?-AARKS Well was develoDed after installation Until Watt 
from silt grey to clear, using a centrifugal pump. PI 
Pump used was a 5 HP Briggs and Stratton with a flow rate of 1 to 2 qDm. _. 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

LOOSE 5-10 
FIRM 0.50 to 2.0 

MEDIUM DENSE 11-30 
HARD 2.0 to 4.0 

DENSE 31 - 50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

Cl STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 

# 3” 1-v S” w #4 #lo #40 

loo0 100 10 10 0.1 001 0.001 0.0001 

lI1*&& 1 ’ 1 1111hII I I I,,,,,, L I I11LL I L L t I,.‘, I1 1 1 ,,,,I,, 1 I Irrr.tt L 1 1 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LI’TXLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXlURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN SO) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

FIRM 

HARD 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 

0.25 to 0.50 

0.50 to 2.0 

2.0 to 4.0 

VERY YARD 1 MORE THAN 4.0 I 

” STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH 0-D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 

(j,, 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

bPENlNGS NUMBERS 
I I 
I I I I I I 

3” ,-lh” w 36” #4 #lo #40 #200 

loo0 100 10. 10 01 001 0001 Ocool 
L,L I IliLllI I L 11111I4 I I 11111I t I I I,,,,,, 1 I 1.01.1 I / I I,,,,, a I L I 

GRAIN SIZE IN MM 

GRAVEL SAND 
CO66LES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

I 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN SO) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DlATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) CONSISTENCY 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

1 VERY HARD 1 MORE THAN 4.0 I 

DENSITY OF GRANULAR SOILS 
I I I 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(” 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

‘I STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REOUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
/ THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 
SIEVE 

I , , 

U.S. STANDARD 

j , , 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

OPENINGS NUMBERS I 
I 

I I I I I I 
3” ,-lh” w w #4 #lo iI- #200 

looQ 100 10 10 0.1 001 0001 OooOl 

LLfillI k ’ ’ 1111IO I I 11111II 1 I 1,111 I I i I l.t,tm, I 1 It,,.,, I I I,,,,, I I I I 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES I SAND 

SILT AND CLAY 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

[APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

OR CLAYEY FINE SANDS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 
I I I 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I CLEAR 
SIEVE 

OPENINGS 

U.S. STANDARD 
SIEVE 

NUMBERS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) , 
VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REGUIRED TO DRIVE A 
2.INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR BACH &INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

I 
I I I I I I 
I I I I I I 1 

3” , *I/$ J/4” w #4 #lo #40 #200 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

LJSCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPAECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LI-ITLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SAhiDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS OF LOW TO MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS. 
(LESS THAN SO) SILTY CLAYS, LEAN CLAYS 

W PLASTICITY 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

STRENGTH (TONS PER SQUARE FOOT) 

p+pgfq 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(” 

VERY LOOSE o-4 

LOOSE 5-10 

11-30 
HARD 2.0 to 4.0 

MEDIUM DENSE 

VERY HARD MORE THAN 4.0 
DENSE 31 - 50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 

3” ,-$” & I 
I I I 

36” #4 #lo #40 #2ocl 
lDo0 100 10 1.0 01 001 0001 0 0001 

Il~~J’ ’ ’ 1 11111II e I lb111tI I 1 i,ilI L L 6 L I,,.# 1 1 I 1 1,1111I , I 1111111 I I 1 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITT’LE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

Ll-lTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND ‘CLAYS OF LOW TO MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLA’fS. 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

INORGANIC SILTS. 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

I I STANDARD I 
DENSITY PENETRATION 

RESISTANCE”’ 
J 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“)STANDAl?D PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH 84NCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I 

U.S. STANDARD 

I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUHT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

Sill 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

Lll-rLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

AND CLAYS OF LOW TO MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

AND CLAYS 

(GREATER THAN SO) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 

ORGANIC 

- 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY YARD MORE THAN 4.0 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

BINCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR I , , U.S. STANDARD 

I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I 

3” ,J/q. ;I* &I d 
I I 

#IO #40 #mo 

GRAVEL 
COBBLES I SAND 

SILT AND CLAY 
COARSE FINE COAASE MEDlUh.4 FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

I---- 
CLEAN SANDS 

(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

Llll-LE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

LIQUID LIMIT 
(GREATER THAN 50) 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I STANDARD I 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 

SIEVE SIEVE 
OPENINGS NUMBERS 

I I I I I 
I I I I I 

3” l-%” 9%” 35” #4 #lo #40 #200 

lMx1. 100 10 10 0.1 001 0 001 00001 

lJ1~~~ 1 ’ ’ Il,I I i I I L I,br,,, I I 1111t I L L 1 I,natns I 1 1111a1h I I 1111 i I I I I 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

W’ 

COARSE-GRAINED SOILS 

,EAN GRAVELS 
TTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

‘PRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
.I?-TLE OR NO FINES) 

SANDS 
WITH FINES 

‘PF4ECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LlI-rLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT 
(LESS THAN SO) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 

WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

LOOSE 5-10 
FIRM 0.50 to 2.0 

MEDIUM DENSE 11-30 
HARD 2.0 to 4.0 

DENSE 31-50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 
SIEVE 

I I , 

U.S. STANDARD 

OPENINGS 1 , I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

NUMBERS 
I 

3” ,-!/y $,I~ & #!j 
I I 

#lo #40 #200 

1000 100 10 10 01 0.01 0001 00001 

lJ1111 1 ’ ’ 11tt111 I I I,,,rr* I , 1111‘I L I I l,,nct, I 1 l.tt.r4 I L 111dIII I 1 J 

GRAIN SIZE IN MM 

GRAVEL 1 SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINEDIHIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

-- 

FINE SANDS, ROCK FLOUR. SILTY 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

OR SILTY SOILS 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

PEAT, 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

FIRM 

HARD 

VERY HARD 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 

0.25 to 0.50 

0.50 to 2.0 

2.0 to 4.0 

MORE THAN 4.0 

CLEAR U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 

f 
I I I I I 

I I I I I 
3” l-‘/z” %” %” #4 #lo 7#40 #t: 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”) 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REDUIRED TO DRIVE A 

P-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AN0 THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 1 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 

AND CLAYS 

(GREATER THAN 50) 

ORGANIC CLAYS 

ORGANIC SiLTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 
~ 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD 1 MORE THAN 4.0 I 

CLEAR 
SIEVE 

OPENINGS I 

U.S. STANDARD 
SIEVE 

NUMBERS 

I STANDARD I 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS OF LOW TO MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS. 
(LESS TliAN 50) SILTY CLAYS, LEAN CLAYS 

INORGANIC SILTS, 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 

HIGHLY 
ORGANIC 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: 59 5 3 92 PROJECTNAME:& ,&)e=‘t j&,&ii j 2 ,Iv<b 

BORING NUMBER: 8 - 2 2 COORDINATES: \ ,$ 

ELEVATION: 3, ? ‘, GWL: Depth 5 3’ Date/Time &~2;, - a;& DATE 

~NGINEER/GEOLOGIST: & ‘; -j e g i> p , ‘; s Depth ,v,..A Date/Time A/ (4 
- - 

RILLING METHODS - 
- 

8. 
a 
a w: 

I&. 
II 
1%‘ 

;: 
L 

T 

i .- 
), 
I 

I ip 

- 

4 -- 

DESCRIPTION 

-__. ___..._. -_ .-- .- - 

NOTES: 

Drilling Contractor BC, II, flq .Sn i. 1 7biti 

Drilling Equipment 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I. 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCP” 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 
L 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
16 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD 

j , l I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I 

,-t/q* $$#I & xk 
I I 

3” #lo #40 #200 

tooil 100 10 1 .o 01 0.01 0001 ooca 

ILlrlr 1 ’ ’ l,,,Il, 1 b l~tilli, L I 11111I L 1 1 I,oa4*m I a I.,..*, I I It4ltI 00 L I 

GRAIN SIZE IN MM 

COBBLES SILT AND CLAY 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LI-lTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 

ORGANIC 
WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS 
t I 1 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR 
SIEVE 

OPENINGS I 

U.S. STANDARD 
SIEVE 

NUMBERS 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCEf” 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE 1 OVER 50 1 

(” STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 
BINCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

THE STANDARD PENETRATION RESISTANCE. 

t 
I I I I I I 
I I I I I I 

3” 1-X” 3/r” 36” #4 #lO 640 #200 

loo0 1Do 10 10 01 001 0001 O.OCQl 

lJ~*~* 1 ’ 1 ltr,,,, I k 1,4,1,, I 1 11111I I I 1 I,,,,,, 1 4 ,,,,,I, , , IIII 14 I I 1 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 
WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES, 
LITTLE OR NO FINES 

GM 
I 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

GC 

SW 

SP 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LtlTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SM 
SILTY SANDS, 

SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS OF LOW TO MEDIUM PLASTICITY, 
LIQUID LIMIT GRAVELLY CLAYS. SANDY CLAYS. 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 

LIQUID LIMIT 
(GREATER THAN 50) 
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f 
CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE”’ 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

FIRM 0.50 to 2.0 
LOOSE 5-10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY HARD MORE THAN 4.0 
DENSE 31 -50 

VERY DENSE OVER 50 

‘)STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH &INCH INTERVAL. fHE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
CLEAR 

I , , 

U.S. STANDARD 

! , , 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I 

3" ,-!p & I I I I 36” #4 #lO #40 #200 

locc 100. 10 10 0.1 001 0001 00001 
lLl'l1 1 ' ' 11111ot I 1 11111II I I 1111, I I I k I.&ttms I , 11111IL I I III, I I I I I 

GRAIN SIZE IN MM 

GRAVEL I SANG 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

Ll-lTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MlxTuREs. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

FINE SANDS, ROCK FLOUR, SILTY 

LIQUID LIMIT 
(LESS THAN SO) 

FINE SANDY 
OR SILTY SOILS 

AND CLAYS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

STRENGTH (TONS PER SQUARE FOOT) 
STANDARD 

DENSITY PENETRATION 
RESISTANCE(‘) 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

VERY LOOSE 1 o-4 
I 1 

(‘)STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
BINCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 

I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 

3” ,-1fl $+*a ’ 
I I I 

36” #4 #lo #40 #200 

1@30 loo 10 10 01 001 0001 00001 
LJ*~~~ 1 ’ ’ 1111III , I Ia4llrt I I III,, I1 1 6 I.,,,,, , I lt1.,01 L I 11111I8 I I 1 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LIlTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS. 
GW GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES, 
LITTLE OR NO FINES 

GM SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
SW GRAVELLY SANDS, 

LllTLE OR NO FINES 

SP 
POORLY-GRADED SANDS, 

GRAVELLY SANDS, 
LllTLE OR NO FINES 

SM 
SILTY SANDS. 

SAND-SILT MIXTURES 

SC 
CLAYEY SANDS. 

SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

FINE SANDS, ROCK FLOUR, SILTY 

(LESS THAN SO) 

FINE SANDY 
OR SILTY SOILS 

AND CLAYS 
LIQUID LIMJT 

(GREATER THAN SO) 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE(‘) 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

LOOSE 5-10 
FIRM 0.50 to 2.0 

MEDIUM DENSE 11-30 
HARD 2.0 to 4.0 

DENSE 31-50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH 64NCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS I NUMBERS I 

’ 3” l-%” 3/r” w #4 #lo HO 

1000 loo 10 10 0.1 001 0 001 OcfiOl 

b11*1 1 ' ' 11‘11II I I 11,111, , I 111111 I I L i,t.tco I t I.,,8 I s I I I,,‘ I I / I 1 

GRAIN SIZE IN MM c 

GRAVEL 
COBBLES I SAND 

SILT AND CLAY 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS. 

GW GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GM 
SILTY GRAVELS. 

GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 

SW GRAVELLY SANDS. 
LITTLE OR NO FINES 

SP 
POORLY-GRADED SANDS, 

GRAVELLY SANDS, 
LITTLE OR NO FINES 

SM 
I 

SILTY SANDS. 
SAND-SILT MIXTURES 

SC 
I 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

OR CLAYEY SILTS WITH 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

LIQUID LIMIT 
(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A MO-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 
SIEVE 

I , , 
SIEVE 

OPENINGS ) , , NUMBERS 
I 

,-r,.. ;,*I ’ 
I I I 

3” 56” M #lO #40 

THE STANDARD PENETRATION RESISTANCE. 

I 

#200 

GRAVEL I SAND 
SILT AND CLAY 

COBBLES 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUN-I 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

INORGANIC C 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN 5’3) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 

LIQUID LIMIT OF HIGH PLASTICIN. 

(GREATER THAN 50) FAT CLAYS 

ORGANIC CLAYS 
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DENSITY OF GRANULAR SOILS CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

(” STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 
SIEVE 

,j,, 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

OPENINGS NUMBERS I 
I I 

I 
3” , jy 3/r” 

I I I I 
94” #4 #lO #40 #200 

loo0 100 10 1.0 01 001 0 001 oocm 

LIIIILlI ' II~~II~ , I IB,lttr 1 t 11,111 I, I I.,,, , I , 8 l.th.8 I , I IIII 8 I I t I 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES 

I 

SILT AND CLAY 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

Lll-l.LE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

Llll-LE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SAtiDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 501 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

0.50 to 2.0 
LOOSE 5-10 

FIRM 

2.0 to 4.0 
MEDIUM DENSE 11-30 

HARD 

MORE THAN 4.0 
DENSE 31-50 

VERY HARD 
VERY DENSE OVER 50 

(‘) STANDARD PENETRATlON RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 

SIEVE SIEVE 
OPENINGS I , , NUMBERS 

I 
I I I I I I 

3” l-l/y w 36” #I4 #lO #40 #200 

loo0 100 10. 10 01 001 0001 0 0001 

lJ111)II ’ Ililrll , 1 1~~11lI 1 I l,lllI 1 I L l.s.rm t I I Ill,.,. , I 111‘1‘I L # 1 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE I 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

r CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLA’fS. 

SILTY CLAYS, LEAN CLAYS 

LIQUID LIMIT 
(GREATER THAN SO) 

ORGANIC CLAYS 

ORGANIC SILTS 

HIGHLY 
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CONSISTENCY OF COHESIVE SOILS 
I 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

CLEAR U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

Z-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL SAND 
COBBLES I SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS, 
GW GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES, 
LITTLE OR NO FINES 

GM 

GC 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

SP 

_ 

SM 

SC 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

FINE SANDY 
OR SILTY SOILS 
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CONSISTENCY OF COHESIVE SOILS 
I 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 
r 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“STANDARD PENETRATION REStSTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

Z-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH 8-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS I 
I I I I I 

3” ,-$” $,” & d 
I 

#lO #40 #200 

loo4 100 10. 10 0.1 001 0001 00001 
b1*11 1 ’ ’ Iii,111 I I I11111 I I , 11111I I I 1 I.,,<,1 I I 1111,11 I I IIIILII , I I 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES 

1 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

I GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 

I WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 

I 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

OR CLAYEY SILTS WITH 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR 

I , , 

U.S. STANDARD 
SIEVE 

OPENINGS i , , 
SIEVE 

NUMBERS 
I 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”) 

VERY LOOSE o-4 

5-10 LOOSE 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 14CkPOUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

THE STANDARD PENETRATION RESISTANCE. 

3” ,-!fl J+** 
I I I I 

56” #4 #lo $40 #200 

tch70 100 10 IO 01 0.01 0001 0.0001 

l41~~~ 1 ’ ’ 11111II 1 1 11111I1 I I l,lllI 1 I I I,,,,,, 1 I I.,.,#, h I 1111.I I I t I 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES 

I SILT AND CLAY 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LImLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECtABLE AMOUNT 
OF FINES) 

GW 

GP 

GC 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR-NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

LIQUID LIMIT 
(LESS THAN Xl) 

FINE SANDY 
OR SILTY SOILS 

AND CLAYS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 
8 I I 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

0.25 to 0.50 
VERY LOOSE o-4 

SOFT 

0.50 to 2.0 
LOOSE 5-10 

FIRM 
MEDIUM DENSE 11-30 

HARD 2.0 to 4.0 
DENSE 31 -50 

VERY. HARD MORE THAN 4.0 
VERY DENSE OVER 50 

P’STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

1. I , 

U.S. STANDARD 

I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I 

3” ,-!g $+*a 
I I I I 

w #4 #lO #MO #200 

loo0 100 10 10 01 0.01 0001 00001 
111bL I I 111111I I I It,,,,, I 1 1,#1,, L I I 1,1,11I L 1 I,,,, I I I 1 l,bl,lI I I J 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GM 
GRAVELS 

WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 

GC 

SW 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SP 

WITH FINES 
(APPRECIABLE AMOUNT 

OF RNES) 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LlmLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTLIRES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

OR CLAYEY FINE SANDS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

HUMUS, 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

I I STANDARD 1 
DENSITY PENETRATION 

RESISTANCE(” 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 I 

CLEAR 
SIEVE 

OPENINGS 

U.S. STANDARD 
SIEVE 

NUMBERS 

“I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL lW0 INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MtXTURES. 

LITTLE OR NO FINES 

GM 
SILTY GRAVELS. 

GRAVEL-SAND-SILT MIXTURES 

GC 
CLAYEY GRAVELS 

GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 

SW GRAVELLY SANDS, 
LITTLE OR NO FINES 

SP 

1 
SM 

SC 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

DENSITY 

VERY LOOSE 

LOOSE 

MEDIUM DENSE 

DENSE 

VERY DENSE 

STANDARD 
PENETRATION 
RESISTANCE(‘) 

o-4 

5-10 

11-30 

31-50 

OVER 50 

“STANDARD PENET’RA77ON RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

24NCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

CLEAR 

I 

U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 

‘IL 3” 1-w 3/4” 316” #4 #lO #40 

loo0 100 10. 1 .o 0.1 001 0001 00001 

lJ~~~* 1 ’ ’ lllrlll I I 1,111, I I 1 1111, I L 6 L I,,fis,, I t lh0n.a. I L Ib8rllI I I J 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE I 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LllTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

Llll-LE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SA6lD.S. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND--CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

LIOUID LIMIT 
(GREATER THAN 50) 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 

CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 
RESISTANCE(” 

VERY SOFT LESS THAN 0.25 
VERY LOOSE o-4 

SOFT 0.25 to 0.50 
LOOSE 5-10 

FIRM 0.50 to 2.0 
MEDIUM DENSE 11-30 

HARD 2.0 to 4.0 
DENSE 31 - 50 

VERY HARD MORE THAN 4.0 
VERY DENSE OVER 50 

“I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 

//, , I 

THE STANDARD PENETRATION RESISTANCE. 

SIEVE SIEVE 
OPENINGS NUMBERS 

I I 

3” ,-I/y & ;a- d 
I I 

#IO #40 #200 

loo0 100 10 10 01 0.01 0001 ~00001 

lJ1111 1 ' ' lL1111I I 1 llll,, I I I l,,,,I, 1 I 11#1111 1 I I,,,,,, I I l&h1 I I I I I 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE I 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

~~ 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

LAYEY SILTS WITH 

LIQUID LIMIT 
(LESS THAN SO) 

ORGANIC SILTS 

AND ORGANIC SILTY CLAYS 
OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 

WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

FIRM 

HARD 

VERY HARD 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 

0.25 to 0.50 

0.50 to 2.0 

2.0 to 4.0 

MORE THAN 4.0 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS AEOUIRED TO DRIVE A 

24NCH 0-D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 
SIEVE 

I I , 

U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

OPENINGS ! l , NUMBERS I 
I 

3” +!p 
I I I I I 

Z” 36” #4 #lo #40 #2ocl 

loGo 104 10 10 01 0.01 0001 00001 

L1111I 1 ’ ’ Ill,‘1 I I b ,I,#, I 1111, 6 I I I Is,,,,, , I 1.11.11 6 I I.,,,, 1 L , I 

GRAIN SIZE IN MM I 

DENSITY OF GRANULAR SOILS 
I 

GRAVEL 
COBBLES I SAND 

SILT AND CLAY 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

WITH FINES 
(APPRECIABLE AMOUNT 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

Lll-rLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

AND CLAYS 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 

LIQUID LIMIT 
(GREATER THAN 50) 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REOUJRED TO DRIVE A 

2-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I I , 

U.S. STANDARD 
SIEVE 

OPENINGS j , , 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

NUMBERS 
I 

3” ,-!g Jy* jb** d 
I I 

#lO iM0 #200 

loo0 100 10 10 01 001 0001 .Ooool 
IJIIl' ' ' ' llrllil I L 11111I, I I 1111II I, I I,.,, 1 I I L lll.I,h I I It,‘ ‘ I I I I 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(AWRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

I SANDS 

I WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LIlTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MtXTURES 

LIOUIO LIMIT 
(LESS THAN SO) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 

(GREATER THAN 501 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

FIRM 

HARD 

VERY HARD 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 

0.25 to 0.50 

0.50 to 2.0 

2.0 to 4.0 

MORE THAN 4.0 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE S-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

P-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A l-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH &INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD 

! , I I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I 

3” ,&... A** & #!J 
I I 

#lo #40 #200 

IO00 loo 10. 10 01 001 0001 OocQl 

LLI”‘* ’ ’ IltrrlI I 1 llrrll# I I 1,&l, 1 L I 1 llllIhI 1 I 1111.II I 1 1,,8,1 I‘ I I 

GRAIN SlZE IN MM 

GRAVEL 
COBBLES I SAND 

SILT AND CLAY 
COARSE FINE COARSE MEDWM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LI-I-KE OR ‘NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

LIQUID LIMIT 
(GREATER THAN 50) 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

FIRM 

HARD 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 

0.25 to 0.50 

0.50 to 2.0 

2.0 to 4.0 

VERY HARD 1 MORE THAN 4.0 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 L 

CLEAR 
SIEVE 

U.S. STANDARD 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL lW0 INTERVALS IS 

I 
,I,, 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE 

OPENINGS NUMBERS 
I 

,$ & I 
I I 

3” 36” #4 #lO it40 #200 

lC00 100 10 10 01 0.01 0001 O.oool 
LJIlIl 1 ’ ’ 111,111 I 1 I11IILI I , 11111I1 I 1 I,,,, ‘1 6 I l.ll,ll I I 163, I , I s 1 

GRAIN SIZE IN MM 

GRAVEL 
COBSiES 

I SAND 
SILT AN0 CLAY 

COARSE FINE COARSE MEDIUM FINE 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

USCS CLASSIFICATION FOR SOILS 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LIITLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

OR CLAYEY FINE SANDS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 

(GREATER THAN SO) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

HUMUS. 
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CONSISTENCY OF COHESIVE SOILS 

STRENGTH (TONS PER SQUARE FOOT) 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(” 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

24NCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A l&POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF SLOWS 
RECORDED FOR EACH &INCH INTERVAL THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

t 
I I I I I 
I I I I I I 

3” l-l/y z” w #I4 #lO #40 #200 

loo0 100 10 1 .o 0.1 0.01 0 001 0 0001 

LIhIl 1 ’ ’ 11111Il I I 11111II 8 I I,,,,, L 8 1 I..,,,, , 1 l11o11 , , Ill,,, 11 1 I 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LIlTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINE.3 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

Lll-l-LE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

OR CLAYEY SILTS WITH 

AND CLAYS 
LIQUID LlMlT 
(LESS THAN So) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

INORGANIC CLAYS 
OF HIGH PLASTICIN. 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE”’ 

SOFT 0.25 to 0.50 
VERY LOOSE o-4 

FIRM 0.50 to 2.0 
LOOSE 5- 10 

HARD 2.0 to 4.0 
MEDIUM DENSE 11-30 

VERY HARD MORE THAN 4.0 
DENSE 31 - 50 

VERY DENSE OVER 50 

“I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

?-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 

I I I 
3” ,-I/$* qy J6” #4 

I I 
#lo ?I40 #200 

loo0 1M) 10 10 01 001 0001 .00001 
LANAI 1 ' ' 11111II 1 I 11111I1 , I 1111, I L 6 I 11,,,11 , I I..,.,, I 1 I,,,:, I4 i I 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE i 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

WITH F!NES 
(APPRECIABLE AMOUNT 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SANPCLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LIITLE OR NO I= INES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LIlTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

INORGANIC SILTS AND VERY 
FINE SANDS, ROCK FLOUR, SILTY 

ML OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH 

SLIGHT PLASTICITY 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN 50) 

INORGANIC CLAYS 
OF LOW TO MEDIUM PLASTICITY. bL 

I I 
GRAVELLY CLAYS, SANDY CLAYS, 

SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

I I INORGANIC SILTS. 

MH MICACEOUS OR DIATOMACEOIJS 
FINE SANDY 

OR SILTY SOILS 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(GREATER THAN 50) r INORGANIC CLAYS 

CH OF HIGH PLASTICITY, 
FAT CLAYS 

I I ORGANIC CLAYS 
OH OF MEDIUM TO HIGH PLASTICITY, 

ORGANIC SILTS 

HIGHLY 

I I 

PEAT, 

ORGANIC PT HUMUS, 

SOILS 
SWAMP SOILS 

WITH HIGH ORGANIC CONTENTS 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 

- /7 : 39 [ DATE STAATEb: 

;+ I !Dj 

‘ROJECT NUMBER: ,t95- 39$4 PROJECTNAME:/(‘<~‘~~e~i- ~T~Y\=~,‘Q / 

lORING NUMBER: ~~ - 7 COORDINATES: h 3 ’ / 

ILEVATION: &;, 7 GWL: Depth aj 5’ Date/Timed&&p 

iNGINEER/GEOLOGIST: 3 , 3 fcgh e. rE Depth t 1 Date/Time ’ 

)RILLING ME THODS: 74% 1. 4: ;! .- ---: dd , ..‘ -.,--I . , -j;/ .‘--< 5 S/&Q’ 

-’ 

DESCRIPTION 

d 
- 

; 
I- 
?- 
E 

“/r’ 

NOTES: 

Drilling Contractor 

Drilling Equipment 

Driller: < c ti I‘ n 4 k id 

9TE - 
i COMPLETED: j : 3 ’ 
z 

2 OF 2 

““/A 

-Ad!. 

17‘; 39 



CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

LOOSE 5- 10 
FIRM 0.50 to 2.0 

MEDIUM DENSE 11-30 
HARD 2.0 to 4.0 

DENSE 31-50 
VERY, HARD MORE THAN 4.0 

VERY DENSE OVER 50 

(” STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , , 

U.S. STANDARD 

I 

THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I 

3” ,-1/y $1 & $ 
I I 

#lo fM0 #200 

1000 100 10 10 01 001 0001 ~0ooQ1 

Lu111 1 ’ ’ 11111II I k 1‘111II I 1 IllI,,,, I I..*rt I I I 11,1,,, 6 1 III, t L , I 1 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES I SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

i 

CLEAN SANDS 
(LITTLE OR NO FINES) 

WITH FINES 
(APPRECfABLE AMOUNT 

OF FINES) 

WELL-GRADED GRAVELS, 

GW GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS. 

GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GM 
SILTY GRAVELS, 

GRAVEL-SAND-SILT MIXTURES 

GC 
CLAYEY GRAVELS 

GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 

SW GRAVELLY SANDS, 
LITTLE OR NO FINES 

SP 
POORLY-GRADED SANDS. 

GRAVELLY SANDS, 
LllTLE OR NO FINES 

SM I SILTY SANDS, 
SAND-SILT MIXTURES 

AND CLAYS 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 

LIQUID LIMIT 
(GREATER THAN 50) 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

VERY SOFT LESS THAN 0.25 
RESISTANCE(‘) 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

0.50 to 2.0 
LOOSE S-10 

FIRM 
11 -30 

HARD 2.0 to 4.0 
MEDIUM DENSE 

DENSE 31 - 50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

“) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
24NCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A MO-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 

I I I 
3” ,.r,.f 3/1” w #4 

I I 
#lO #40 #200 

1000 1Kl 10 10 01 0.01 owl 0 0001 

b*aII 1 ’ ’ l,,,,lI I 1 1111OIi I 1 11111IL A I 1,,11‘L * I I,,,*,1 , I I&h,,1 I a I 1 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAND 
SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 1 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APFI~ECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

Lll-i-LE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LlI-fLE OR NO FINES 

SILTY SANDS. 
SANDSILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

OR CLAYEY FINE SANDS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

OR SILTY SOILS 

AND CLAYS 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

PEAT. 
HUMUS. 
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CONSISTENCY OF COHESIVE SOILS 
1 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

DENSITY OF GRANULAR SOILS 

I I STANDARD I 
DENSITY PENETRATION 

RESISTANCE(” 
VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR U.S. STANDARD 
SIEVE 

,I/, 
SIEVE 

OPENINGS NUMBERS 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 -50 

, VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REGUIRED TO DRIVE A 
2-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL 
COBBLES I SAND 

SILT AND CLAY 
COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPFIECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

I 
WELL-GRADED GRAVELS. 

GW GRAVEL-SAND MIXTURES, 
LITTLE OR NO FINES 

GM 

I 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LlmLE OR NO FINES 

SM SILTY SANDS, 
SAND-SILT MIXTURES 

SC 
CLAYEY SANDS, 

SAND-CLAY MIXTURES 

AND CLAYS OF LOW TO MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS TklAN 50) SILTY CLAYS, LEAN CLAYS 

INORGANIC SILTS, 

AND CLAYS 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 
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CONSISTENCY OF COHESIVE SOJLS DENSITY OF GRANULAR SOILS 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I CLEAR 
SIEVE 

OPENINGS 

U.S. STANDARD 
SIEVE 

NUMBERS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A MO-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LtTTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

OR CLAYEY FINE SANDS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN So) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

OR SILTY SOILS 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

HUMUS. 
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CONSISTENCY OF COHESIVE SOILS 
I 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT 1 LESS THAN 0.25 

I 

I SOFT ! 0.25 to 0.50 I 
FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 

VERY LOOSE 1 o-4 
I 

I LOOSE I S-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“‘STANDARD PENElRATlON RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

I 
THE STANDARD PENETRATlON RESISTANCE. 

I 
t 

I I I I I I 
I I I I I i 

3” 1-w 34” 93” #4 #lo FM0 #200 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LllTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURf 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN SO) 

OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLAYS. 

SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS 

(GREATER THAN 50) 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 

c. 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY. HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR BACH S-INCH INTERVAL. THE t 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 
SIEVE 

I , , 

U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 

SIEVE 
OPENINGS i , , NUMBERS I 

I 
I I I I I I 

3” l-%” W” %” #4 #lO #40 #200 

GRAVEL I SAND 
COBBLES 

SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE I 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

r 
CLEAN GRAVELS 
(LITTLE OR NO FINES) 

WITH F!NES 
(APPRECIABLE AMOUNT 

OF FINES) 

i 

CLEAN SANDS 
(LITTLE OR NO FINES) 

c 

I SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GP 

GC 

SW 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

Lll-l-LE OR NO FINES 

SILTY SANbS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

R CLAYEY SILTS WITH 

LIQUID LIMIT 
(LESS THAN SO) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS 

STRENGTH (TONS PER SQUARE FOOT) cj 
FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR 
SIEVE I , , 

U.S. STANDARD 

j , , 
SIEVE 

OPENINGS NUMBERS 
I 

I I I 
3” ,-!fl qi” Js” # 

I I 
#lO #40 

DENSITY OF GRANULAR SOILS 
I 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

(‘) STANDARD PENETRATlON RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 
P-INCH 0.0. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FAUING FREELY 
THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 

RECORDED FOR EACH S-INCH INTERVAL. THE 
t. 

SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I 
SAND 

SILT AND CLAY 
COBBLES 

COARSE FINE COARSE MEDIUM FINE 

LJSCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

I 
CLEAN SANDS 

(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AM0UN-l 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SANDCLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LllTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

HT PLASTICITY 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICIN 

AND CLAYS 

(GREATER THAN SO) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 



MONITOR WELL INSTALLATION SHEET 

. PROJECT NAME Kev West Remedial 
. 

Investigat ionFiELD ENG./GEO. C.Callegari 
CHEdKED 9Y 

DATE 6/19/90 
I-\ PRCJECTNC. 595392 G. SteDhens DATE.9/20/90 

90RING NO. MW-6R 
DATE OFlNSTAlLATfON 5/31/90 

BOREHOLE DRILLING 

CT./ - ORlLllNG $l&‘THOO Hnllnw <+,.,, a,,r3Pr TYPE OF BIT- Rock bit 
ORILLlNG FLU/O (S) USED: N/A CASING SIZE 6) USED : N/A 

FLU10 FROM TO SIZE FROM TO . i,-il 
FLU10 FROM TO SIZE FROM TO 

. , DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and D170 RISER PIPE MATERtAL Sch. 40 PVC ASTM F480 

OIAMETER OF ?ERFORATEO SECTtON 2” RISER PIPE DIAMETERS: and Dl/U VW 

PERFORATION TYPE: 0.0. N/A I. o., 2” 

SLOTS q HOLES 0 SCREEN m LENGTH OFPIPESECTIONS 5' 

AVERAGE SIZE OF PERFORATIONS .OlO JOINING METHOD Flush threaded with "0" 

TOTAL PERFORATEDAREA 7.5' rinqs to seal joints. 
,-.z- 

PROTECTFON SYSTEM 

-, I RISER PROTECTIVE PIPE LENGTH 5’ 1 OTHER PROTECTION I ocki nq riser cap. I 
PROTECTIVE FIPE 0. D. 3 314 I 

I 
Concrete Pad 7’XZ I X6” meets ASTM Cl50 ] 

r v-! 
ITEM 

OISTANCE ABOVE/BELOW 
GROUND SURFACE(Ft.) 

EL:V’;;ON 
..I 

I 
TOP OF RISER F!FE 3.0 9.75 . 

Pm"' GROUNO SURFACE -. .. o*,o 6.75 

I 
@OTTOM OF PROTECTIVE PIPE 1.5 s 5.25 

ix,, BOREHOLE Fl LL MATERIALS : I I 
GROUT T e I Cement 

As?M Cl50 
EENTONITE 3/8" Pellets 

SAND 20 30.Silica, 
f AS M C775 

GRAVEL N/A 

PERFORATED SECTION 

0.0 BOTTOM o 5t TOP 6.75 9OTX)M 6.25 

TOP 0.5’ BOTTOM 1 .O TOP 6.25 BOTTOM 5.75 

TOP 1.0 9OTTOM 10 .(I TOP 5.75 BOTT(?M -3.25 

TOP N/A 9OTTOM N/A TOP N/A BOTTOM N/A 

TOP 2.5 BOTTOM 10 00 TOP 4.25 9OTTOM -3 -25 

PI EZOMETER $1 F 

I BOTTOM OF BOREHOLE 10 .o -3.25 -e-z 
G’rVL AFTER INSTALLATION N/A N/A 

,.,-WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES0 NO [id 
WAS A SENSiTiVlTY TEST PERFORMED ON THE PIEZOMETER? YES0 No Gil 

REMARKS Well was developed until water was clear and sediment free. 9:15 AM. Recharqe was 
mIn slow, small "K" value approximately 30 qallons. Pump used was a 5 HP Briqqs and Stratton 

with a flow rate of 1 to 2 gpm. - 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

CLEAR U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

PENETRATION RESISTANCE IS THE 

F BLOWS REQUIRED TO DRIVE A 
. SPLIT BARREL SAMPLER 12 INCHES 

A 140-POUND HAMMER FALLING FREELY 

NCHES. THE SAMPLER IS DRIVEN 
BLOWS 

TERVAL. THE 

INTERVALS IS 

ETRATION RESISTANCE. 

JUSCS CLASSiFlCATlON FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

I GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

C 

WELL-GRADED GRAVELS. 

GW GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS. 

GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GM 

I 

SILTYGRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

GC 
CLAYEY GRAVELS 

GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS. 
LI-ITLE OR NO FINES 

SP 
POORLY-GRADED SANDS. 

GRAVELLY SANDS, 
LllTLE OR NO FINES 

SM I SILTY SANDS. 
SAND-SILT MIXTURES 

SC I 
CLAYEY SANDS. 

SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS OF LOW TO MEDIUM PLASTICITY. 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLAYS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 
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r,w I- MONITOR WELL INSTALLATIOH SHEET 

;-3ROJECT NAME Kev West Remedial InvestiqationFELP ENG./GEO~.Calleqari 
‘ACJECT NC. 595397 CHECKED BY 

OAR 5/31/90 

BORING NO. 
,-I;tPnkensh PA= . . 6 /20 /90 

MW9-17 ??% 
DATE OF lNSTALCAllON 5 /31 ,/go 

BOREHOLE DRILLING 
1.-.- 

, 
ORlLLlNG MEW00 ~01 low Stem Auqer 

ORILLING FLUID(S) USED: N/A ---\a 
FLU10 FROM TO 

FLU10 FROM TO 
1,. 

TYPE OF BIT Rock Bit 

CASING SIZE&-USED: 

SiZE FROM 
SIZE FROM 

. OESCRIPTION 

TYPE r;‘-h, 40 pvc A~TM ~4gn and n17n RJSER PIPE MATERIAL Sch. 40 PVC ASTM F480 

OIAMETER OF PERFORATED SECTION 2” RlSER PIPE DIAMETERS: and D170 

PERFORATION TYPE: 0.0. N/A l.O.- 7” 
SLOTS 0 HOLES fl SCREEN a LENGTH OF PIPE SECTIONS- 5’ 

AVERAGE SIZE Of PERFORATIONS .OlO JOINING METHOD Flush threaded with "0" 

TOTAL. PERFOFATED AREA 7 5’ rinas to seal joint. 

PROTECTION SYSTEM 
/ mzs 

. 
RISER OTHER PROTECTION 

PROTECTIVE PiPE 0.0. 
-SW" 

I 

ITEM 

.- TOP OF RISER P!PE 
I 

OISTANCE ABOVE /BELOW 
GROUNO SURFACE (Ft J 

2.8 

GROUNO SURFACE I 0.0 

,,11/ 8OTTOM OF PROTECTIVE PIPE 1.5 

BOREHOLE FILL MATERIALS: I 

GROUT -#; ilgErnent 
,.-n. 

BENTONITE 3/B” Pel 1 ets 

SAN0 20 30 Silica, 
AS f M C775 

-.. GUAVEL N/A TOP N/A BOTTOM N/A 

PERFORATED SECTION TOP 2*5 SOTTOM 10 .o 

PIEZOMETER TIP ,\ 
BOTTOM OF BORE:-IOLE 10 .o 

-1 

GWL AFTER INSTdLLATlON I N/A - 
I .., . . 

)Tte” 

S THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
W&S A SENSITIVITY TEST PERFORMEO ON THE PIEZOMETER? 

-,~ARKS After installation the well was developed until it 
water, 

proaiicefvesb;e 3 
approximately 25 gallons pumped by centrltugal pump. u I a Ml7YD at IL 

P.M. Pump used was a 5 HP Briqqs and Stratton with a flow rate of 1 to 2 qom. 

6.56 

- 
TOP 6.56 BOlrlml 6.06 

TOP 6.06 EOTTOM 5.56 

TOP 5.56 8077CIM -3.44 

TOP N/A BOTTOM N/A 

TOP 4.06 eonml -3.44 

-3.44 

NO 
4 I d sediment free 

745 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

U.S. STANDARD 
SIEVE 

NUMBERS 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 146-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH B-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

I 

THE STANDARD PENETRATION RESISTANCE. CLEAR 
SIEVE 

OPENINGS 
I I I I I 
I I I I I I 

3” l-‘/2” %” w #4 #lO #40 #200 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5- 10 
-. 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

1000 100 10 10 01 00: 0001 0 0001 
Ll*~~~ 11 1 11111II I 1 I,,,,,, , I 11111I I I I l.,, I I, I I 1111III , , lItl1II I I I 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINESI 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS. 
GW GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES, 
LITTLE OR NO FINES 

GM 
SILTY GRAVELS. 

GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS. 
LITTLE OR NO FINES 

SP 
POORLY-GRADED SANDS. 

GRAVELLY SANDS. 
LfTTLE OR NO FINES 

SM I SILTY SANDS. 
SAND-SILT MIXTURES 

LIQUID LIMIT 
(LESS THAN SO) 

SLIGHT PLASTlCtTY 

tNORGANtC C 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 
LIQUID LIMIT OF HIGH PLASTICITY. 

(GREATER THAN 50) FAT CLAYS 

ORGANIC CLAYS 

ORGANIC 

WITH HIGH ORGANIC CONTENTS 



INTEPKATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 
PROJECT NUMBER: 595392 PROJECT NAME: &, >f&~ &,,!,&,;‘.:,‘~~ 

BORING NUMBER: B - 40 

ELEVATION: 7, &@ 

COORDINATES: u,h* 
, 

? =. 
GWL: Depth 4, E Date/Time b/b/@- 12 :&& 

ENGINEER/GEOLOGIST: 0, 3 fe Q& r\S Depth k,,r\ Date/Time 

DRILLING METHODS: 8: 1 )‘,;o/ j / .. T -+/:c?-r;l ‘,‘.J/I 7uf &i’/ 
, 

I 

DESCRIPTION 1 

NOTES: .- 

Drilling Contractor 2hIfinq Sdi..&~n 
Drilling Equipment b-s’ F3-700 yM&I‘/e &r 11 

. . Driller: eCVin d-tjfd 

i -_ 

I 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 
I 

DENSITY OF GRANULAR SOILS 

(‘I STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REGUIRED TO DRIVE A 

P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A MO-POUND HAMMER FALLING FREELY 

THROUGH 20 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

THE STANDARD PENETRATION RESISTANCE. 

SILT AND CLAY 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MlXT L 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SAliDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAIN n/HIGHLY RGANIC SOILS 

- 

/ 
ORGANIC SILTS 

AND ORGANIC SILTY CLAYS 
OF LOW PLASTICITY 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

0 HIGH PLASTICITY, 
ORGANIC SILTS 



Site 10 
Boca Chica Fire Fighting Training Area 

TA/S-91/595392\PlEPGS.SB8 



Well Construction Details 

Boca Chice 

Fire Fighting Training Area 

Site IO 

NAS Key West 

Key West, Florida 

I I 1 TOP OF 1 GROUND 1 TOTAL 1 LENGTH 1 SCREENED I 1 THICKNESS OF 1 THICKNESS OF 1 THICKNESS OF 1 

1 WELL 1 COMPLETION 1 CASING 1 SURFACE 1 WELL 1 OF 1 INTERVAL 1 SLOT 

I 

I DATE I ELEVATION ~ELEVATION~ DEPTH 1 SCREEN 1 ELEVATION 1 SIZE 

I 

I (ft)MSL 1 (ft)MSL I (ft) 1 (ft) 1 (ft) MSL I(inches) 

I I I 
I I I I 

06/04/90 1 3.86 1 3.56 1 ‘1 I ‘0 I 2.56 TO -7.44 1 0.010 

I I I I I I 

SAND 1 BENTONITE I GROUT I 
PACK SEAL COLUMN 1 

(feet) i (feet) i (feet) I 

I I 

1’ I 0.5 

I 
06/04/90 1 3.36 1 3.03 1 ‘1 I ‘0 I 2.03 TO -7.97 1 0.010 I ‘1 I 0.5 

I I I I I I 
06/04/90 1 3.63 1 3.3 1 ‘1 I ‘0 I 2.30 TO -7.70 ; 0.010 ) 1’ I 0.5 

0.5 1 

I 
0.5 1 

I 
0.5 1 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 

‘ROJECT NUMBER: ‘-2 s _. .__ ,: 

SORING NUMBER: 

.LEVATION: 

iNGINEER/GEOLOGIST: 

IRILLING METHODS: ‘, . 

PROJECT NAME: k. ._ \ 

COORDINATES: 1. -. DATE: .” 
GWL: Depth 2 -- 2 _- Date/Time ‘d - ..’ :-C, \A DATE STARTED: 

Depth _ Date/Time :* ,c DATE COMPLETED: 
._ .I PAGE 

NOTES: 

Drilling Contractor - \ -~ 
u.a4<’ \;--. , -. k 

\ r .-. . 

DESCRIPTION 

.c. 

Drilling Equipment “.. p -’ ._, _ .J 

Driller: 1 b ‘. 



CONSISTENCY OF COHESIVE SOILS 
I 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 
I I 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 1 
VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“I STANDARD PENETRATION RESISTANCE IS THE 
NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH 6-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD 

I 

THE STANDARD PENETRATION RESISTANCE. 

SIEVE SIEVE 
OPENINGS NUMBERS 

I 
I I I I I 
I I I I I 

3” l-‘/z” %” %#’ #4 #lO #40 #200 

GRAVEL I SAND SILT AND CLAY 
COBBLES 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINESI 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

WITH FINES 
(APPRECIABLE AMOUNT 

OF FINES) 

3P 

GC 

SW 

SP 

SM 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

EY FINE SANDS 
OR CLAYEY SILTS WITH 

LIQUID LIMIT 
(LESS THAN SO) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

HUMUS, 
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: c-- MONITOR WELL INSTALLATION SHEET- 

.- 
. ‘ROJECT NAME Key West Remedial InvestiaatiQrflELP ENGJGEO. Kevin DorseY 

.-“RCJECT NC. CHECKED 8Y 
mTE 6/l l/90 

93 M. Ham ton 
BORING NO. MWIO-1 

?--- PATE- 

DATE OF INSTALLATION 6/4/90 

BOREHOLE DRILLING . . 

+ 
DRILLING METHOD Ho1 low Stem Auqer TYPE OF BIT -Rock Bit 

-.m DRILLING FLUID (S) USED: N/A CASING SIZE (S) USED: N/A 

FLUID FROM TO SIZE FROM TOi 
FLUID FROM TO SIZE 

. 

FROM TOi “./* a 

DIAMETER OF PERFORATED SECTION 

AVERAGE SIZE OF PERFORATIONS .OlO 

TOTAL PERFOEATED AREA AC] I 

PROTECTION SYSTEM ,wq 

1 RISER PROTECTIVE PIPE LENGTH 5’ 

I PROTECTIVE PiPE 0.0. 3 3/4’ 

RISER PIPE MATERIAL Sch. 40 PVC ASTM F480 

RISER PIPE DIAMETERS: and D170 

0.0. N/A I.0 . ii” 

LENGTH OF PIPE SECTIONS 1' 

JOINING METHOD Flush Threaded with 

"0" rinqs to seal joints 1. 
OTHER PROTECTfOb Locking Riser C,ap 

I tinmete pari 7’X7 X6 1 'I meets ASTM C'l50 

- .-t 

i 5 THE PIEZOMETER FLUSHED AFTER INSTALLATION? YESl WZI 
WAS A SENSiTlVlTY TEST ,PERFORMED ON THE PIEZOMETER? YESO NO(Xj 

f-‘YARKS WPll< llPVPlqpcl 6/6/90- Ranid development. ouick color chance from siltv QreY 

-. to clear sand free centrifugal Puma, approximately 15 to'20 gallons. Pump used1 was a 5 HP 
Briggs and Stratton with a flow rate of 1 to 2 apm. - 

+"s. 



LOCKING FLUSH 
MOUNTED COVER 

SLIP CAP 

0 l 0 

I 

0 l 

0 
I 

0 , 
0 0 

00 bg 
0 

v 0 

0 
1 0 

THREADED 6” 

(̂  \ 

BRUNING 44.132 67 120 

‘YPE ConCrete 
THICKNESS 

‘ROM 0 TO2 

ROUND SlJRFACE 

THICKNESS -.5 ’ 
FROM 0, TO ,.5’ 

rypE Bentonite Pel 

rHlCKNESS l 5’ 

‘ROM -5’ TO2 
. 

DIAMETER - 2” 
FILTER -1’ 

FROM 0 TO1’ 

l=HlCKNESS 

t- 
SCREEN 
TYPE PVC 

DIAMETER - 2” 

LENGTH IO ’ 

SLOT SlZEs&010 
FROM 1' TO 11' 

TOTAL DEPTH OF 
CASING AlhA 

OF BORING HOLE DIAMETER 

Installed by: K. Dorsey Date: 6/4/90 Key West Remedial Investigation 

Checked by: M. Hampton Date: g/21/90 

D IT CORPORATION 
ALL COPYRIGHTS RESERVE0 

. . . Creating a Sarfer Tomorrow 
“00 Not Scale This Drawing” 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 
I- 

‘ROJECT NUMBER: -‘: +, C-T -> <... 
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3RILLING METHODS: 
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Depth . Date/Time __ DATE COMPLETED: 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 
I 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

0.50 to 2.0 
LOOSE 5- 10 

FIRM 
MEDIUM DENSE 11-30 

HARD 2.0 to 4.0 
DENSE 31 - 50 

VERY HARD MORE THAN 4.0 
VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REOUIRED TO DRIVE A 
P-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH B-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 

I I I I 
3” 1 -%‘I %” =A” #4 #lO 640 #200 

1000 100 10 10 01 00: 0001 00001 
l.J1~~~ 1 ' ' IllilII ! i 11111I 1 I I l!11,/ L I 1 11,,111 I b 11111t4 I I ICfiI I I h 1 I 

GRAIN SIZE IN MM 

GRAVEL 1 SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

SC 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

SLIGHT PLASTICITY 

LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

AND CLAYS INORGANIC CLAYS 

LIQUID LIMIT OF HIGH PLASTICITY. 

(GREATER THAN 50) FAT CLAYS 

WITH HIGH ORGANIC CONTENTS 



MONITOR WELL INSTALLATiON SHEET 

PROJECT NAME Key West Remedial Investigation FIELP ENGJGEO. K. Dorsey 
--- PRC JECT NC. 595392 CHECKED BY M. Hampton 

BORING NO. MWIO-2 

DATE OF INSTALLATION 
,* 

DATE 6/l l/90 
DATE 6/4/90 

6/4/90 

BOREHOLE DRILLING 

DRILLING METHOD Ho1 low stem auger TYPE OF BITRocK bit 

DRILLING FLUID (S) USED: N/A CASING SiZE (S) USED: N/A 

FLUID FROM TO SIZE FROM TO 
FLUID FROM TO SIZE FROM TO 

DESCRlPflON 

TYPE Sch. 40 PVC ASTM F480 and D170 

DIAMETER OF ?ERFORATED SECTION 2” 

PERFORATION TYPE: 

SLOTS q HOLES q SCREEN a 

AVERAGE Si ZE OF PERFORATICNS .OlO 

TOTAL PERFOPATED AREA 10’ 

RISER PIPE MATERIAL Sch 40 PVC ASTM F480 

RISER PIPE DIAMETERS: and D170 

O.D. N/A I.D.- 2” 

LENGTH OF PIPE SECTIONS I 

JOINING METHOD Flush threaded with “0” 
rings to seal joints. 

-PROTECTION SYSTEM 

_ RISER PROTECTIVE PIPE LENGTH 5’ OTHER PROTECTION Lockinq riser cap, 

PROTECTiVE FrPE 0.0. 3 3/4’ Concrete pad 2’X2’X6” meets ASTM Cl50 

I -s. 
ITEM 

DISTANCE ABOVE/BELOW 
GROUND SURFACE ( Ft.1 

EL:V/K~~ON 
,) 

I 
TOP OF RISER P!PE 0.33 3.36 

.- 
GROUND SURFACE 0.0 3.03 

f 
eOTTOM OF PROTECTIVE PIPE 0.16 2.86 

xs, BOREHOLE FILL MATERIALS : 

GROUT T 
Pf 

e I Cement 
M Cl50 TOP 0.0 BOTTOM 0.5 TOP 3.03 BOTlDM 

I 
A 2.53 

BENTONlTE 3/8” Pellets TOP 0.5 BOTTOM 1 .O TOP 2.53 ” ,.., 
SAND T!! ~O&ica, 

-f 
TOP 1 .O BOTTOM 12.0 TOP 2.03 

GRAVE!, N/A TOP N/A BOTTOM N/A TOP N/A 
_... m PERFORATED SE=TION TOP 1.0 BOTTOM 11 .O TOP 2.03 

t 

PIEZOMETER TIF 

EOTTOM OF BORE3OLE me, 12.0 
GWL AFTER INST2LLATiON 2.3 

mWAS THE PIEZOMETE3 FLUSHED AFTER INSTALLATION? YES 0 NOEI 
WAS A SENSiTlVlTY TEST PERFORMED ON THE PIEZOMETER? YESO No Isi1 

Wells were developed 6/6/90 producing clear, silt/sand free water. Approximate1 v 

.a1 REMA&K;al 1 OnS Were pumped , pump used was a 5 HP Br jw and Stratton centrifwln with 

a flow rate of 1 to 2 pm. - 



i = 
SEAL IL - _’ 
TYPE Bentonite 
THICKNESS 

TYPE Portland&qd 
THICKNESS -0-L 
FROM 0 TO 0.5’ 

SOLID CASING 

DIAMETER -2” 
FILTER 

LEYGTH - 1' 

LOCKING FLUSH 

MOUNTED COVER 

4PRON 

TYPE Con'crete 
THICKNESS 

FROM 0 J-0 0.5’ 

- c, 
ROUND SURFACE 

DATUM *3.36’ MSL 

I 
ou FRdU 0 TO 1’ 

BRLINING 44-132 67120 

SCREEN 

TYPE PVC 

DIAMETER ,2” 

LENGTH .A’ 
SLOT SIZER&L 
FROM 1’ TO 11’ - 

THREADED 

TOTAL DEPTH (OF 
CASING 11’ 

OF BORING 

Installed by: K.Dorqpa . Date: 6/4/90 

Checked by: m Date: g/21/90 

MWIO-2 

Key West Remedial 

Investigation 

8 IT CORPORATION 
ALL COPYRIGHTS RESERVED , . . Creating a Safer Tomorrow 
**DO Not Scale This Drawing” 
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.-., 

‘ROJECTNUMBER: .- .z ‘-, - PROJECTNAME: viz _L . _-‘, _, ..z &..i % , ‘..Y 

30RING NUMBER: ‘:; 1_ ‘._ COORDINATES: y ’ ,:. DATE: j 1 

ZLEVATION: ?- - 
_. _-.. .’ 

ZNGINEEWGEOLOGIS; 

GWL: Depth ‘-; --- Date/Time __ i 1, - DATE STARTED: 

‘-:‘,,. . Depth ( Date/Time DATE COMPLETED: 

IRILLING METHODS: 7,-l ,’ . < /- ’ PAGE OF 

t:-. 

. 

NOTES: 
7.. +*; /_ .._ ‘. -<r . . 

Drilling Contractor - k-4 4 . ‘_ 
\ ’ 

’ .’ ’ (. 
\ 

_ \ . ..G --. ,. 
Drilling Equipment s.m t . ‘-. _: - L . ~ 

-- . . G > , . T _ ./ F : ++4 

Driller: ‘.. L \.; , \;.. <.L .,:-. ‘L..’ : 



CONSISTENCY OF COHESIVE SOILS 
1 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) r 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

CLEAR 
SIEVE 

OPENINGS I 

U.S. STANDARD 
SIEVE 

NUMBERS 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

16 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH B-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

t 
I I 1 I I I 
I I I I I 

3” 1-S” w ?6” #4 #lo #40 #200 

1000 100 10 10 01 001 0001 00001 
Lv~~~ 1 ’ ’ 1111III I 1 11111,1 I I 1111I1 L , I 1>,,1,I L , I,,,,,, I , I,,,,/ I I I I 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

Llll-LE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINEDIHIGHLY ORGANIC SOILS 

OR CLAYEY FINE SANDS 

AND CLAYS 
LIQUID LIMIT 
(LESS THAN 50) 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

OR SILTY SOILS 

AND CLAYS INORGANIC CLAYS 
OF HIGH PLASTICITY. 

(GREATER THAN 50) FAT CLAYS 
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,.- .? MONITOR WELL INSTALLATION SHEEJ- 

. PROJECT NAME Key West Remedial Investiqation FIELP ENG./GEO. K. Dorsey DATE 6/l 1 DO 
.--PRCJECT NC. 595392 CHECKED BY M. mton DATE .6/4/90 

BORING NO. MWIO-3 
DATE OF INSTALLATION 6/4/90 

BOREHOLE DRILLING 

-1 I DRILLING METHOD Ho1 low stem auqer 

DRILLING FLUID (S) USED: N/A 

-““’ I 
FLUID FROM TO 

FLUID FROM TO 

DESCRIPTION 

TYPE Sch. 40 PVC ASTM F480 and Dl70 

DIAMETER OF ?ERFORATED SECTION 7” 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN a 

AVERAGE SIZE OF PERFORATICNS 010 

TOTAL PE3FCFATED AREA 10’ 

PROTECTION SYSTEM 

TYPE OF 8JT Rock bit 

CASING SIZE.(S) USED: N/A I 

I 

SiZE 

SIZE 

FROM 

FROM 
-ro , 
-ro 

RISER P!PE MATERIALAchI 40 PVC A’jTM ~480 

RISER PIPE DIAMETERS: and D170 

0.D. ,N/A,l. D.- 2” 

LENGTH OF P!PE SECTIONS I 

JOINING METHOD Flush threaded with “0”. 

rinqs to seal joints. 

PIPE LENGTH i ..” q 

PROTECTIVE FiPE 0.0. 3 3/4’ 
OTHER PROTECTION I nckina r ‘se P, 

Concrete pad 2’X2’X6” meeis ASPS Cl50 I 

._II 

ITE.%I 
DISTANCE ABOVE/BELOW 
GROUND SURFACE (Ft .) 

TOP OF RISER F!PE 0.33 
, 

/ ~~~~~:~E,~~ 
i --‘-” GROUT T e I Cement 

I 

Af?M Cl50 
BENTONITE 3/8” Pell ets 

.“A, 
SAN0 20 30 Silica, 

f AS M C775 
I GRAVEL N/A 

0.0 

0.16 
I 

TOP 0.0 I 8OTTOM 0 :5 

TOP 0.5 1 BOTTOM 1 .O 

TOP 1 .o 

TOP N/A 

BOTTOM 12 .O 

BOTTOM N/A 

‘- PERFORATED SECTION TOP 1 .O 1 BOTTOM 11 .O 

PI EZOMETER TI F 

I BOTTOM OF 8ORE:IOLE 12.0 -ml_ 
GWL AFTER lNST2LLATION I 2.3 

3.30 1 E30TTOM 2.80 1 

TOP 

TOP 

TOP 

TOP 2.30 1 E30TTOM -7.70 

>JiAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 WC1 
VAS A SEtiSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES0 NQCl 

REMARKS Well developed 6/6/90, produced clear silt/sand free water after pumpinq aooroxi- 
Pump used was a 5 HP Briaas & Strattnm with a f lrud, mate1 y 25 9 al 1 ons "" 

rate of 1 to 2 aom.- - 



AA-132 67120 

LOCKING FLUSH 

MOUNTED COVER 

\ 
SLIP CAP 

PRON- 

YPE Concrete 
‘HICKNESS 0 .fi’ , 

‘ROMOT09.5’ 

&ROUND SURFACE 
DATUM . 3.63’ MSL 

THICKNESS 0.5’= 
FROM 0 TO 0.5’ 

i’ 
SEAL A-- 
‘YPE Bentonite -4 

-$ 

JL 
rHlCKNESS 0.5’ 
:ROM 0.5’ TO 1.0’ 

SOLID CASING 
TYbE PVC 

DIAMETER - 2” 

LErJGTH 1’ 
FROM 0 T’O 1’ 

. 

:ILTER 

rHlCKNESS I 

*Rob 1' TO131 

SCREEN 

TYPE PVC 

DIAMETER -2” 

LENGTH 10 ’ 

SLOT SlZE0.010- 
FROM 1’ TO,11’ 

0,s 
011. 
0= O u 

rHREADED 

.PLllG 

- o. 0 0 $ 0 - 
o” 

g 
00 s 

> 0 0 ’ iTi 

TOTAL DEPTH OF 
CASING 11' 

ToTAL DEPTH 
OF BORING ‘12’ 

Installed by: K.D~sP~ Date: 6/4/90 NW IO-3 

Checked by: M.Hampton 

8 IT CORPORATION 
ALL COPYRIGHTS RESERVED 

“Do Not Scale This Drawing” 

Date: g/21/90 Key West Remedial Investigation 

. . . Creating a Safer Tomorrow 



INTERNATIONAL 
TECHNOLOGY 

L Y__j CORPORATION 

VISUAL CLASSIFICATION OF SOILS 

T 

PROJECT NUMBER: 395 3 92 PROJECTNAME:&, .,-:cs’ +c,; yd -: 1~. a-,: .- :- ;; 

BORING NUMBER: B-i COORDINATES: h//x 

GWL: Depth 3< 3” Date/Time (,,;/Q; - ~4:~s’ e=/l 
ELEVATION: 3,4 
ENGINEER/GEOLOGIST: &, 3 fi /-s r i, 

I DRILLING METHODS:.2 -y , 1 PAGE I OF ’ / 

T . 
DESCRIPTION 

NOTES: 
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w 

‘, i 

,’ 

” c 

‘1’ 

2438-3-66 



DENSITY OF GRANULAR SOILS 

STANDARD 1 

CONSISTENCY OF COHESIVE SOILS 
I 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY PENETRATION 
RESISTANCE”, 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

“) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH B-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

I 
THE STANDARD PENETRATION RESISTANCE. CLEAR U.S. STANDARD 

SIEVE SIEVE 
OPENINGS NUMBERS 

I I I I I I 
I I I I I I 

3” ,-j/$” 34” %” #4 #lO MO #200 

I ooc 100 10 10 01 001 0001 00001 

L~~~~ 1 ’ ’ 1111II1 I 6 11,#11I t I 1111,,, I I 11111111 I ,,,,,I, 1 I I,,,,/ ( I I 1 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE i 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

AND CLAYS 
LIQUID LIMIT GRAVELLY CLAYS, SANDY CLA’fS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN SO) 

ORGANIC CLAYS 

ORGANIC SILTS 

r 
CLEAN GRAVELS 
(LITTLE OR NO FINES) 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 
GW 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 
GP 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES GM 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES GC 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SP 
POORLY-GRADED SANDS. 

GRAVELLY SANDS. 
LITTLE OR NO FINES 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 
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CONSISTENCY OF COHESIVE SOILS 
I 

CONSISTENCY 
UNCONFINED COMPRESSIVE 

STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

L VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REGUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH S-INCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 
I I I I I 
I I I I I 

3” 1-S” %” %” #4 #lo it40 #200 

1000 100 10 10 01 00: 0001 0 0001 

b1~~~ 1 ’ ’ IL/L,,, I I ll4llI1 I 1 11, I I I I I I l,,,,t, 1 I ,,t,*, I I I I,,> / L I I 1 

GRAIN SIZE IN MM 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 

WELL-GRADED GRAVELS. 
GW GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

POORLY-GRADED GRAVELS. 
GP GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

FINE SANDS. ROCK FLOUR, SILTY 

LIQUID LIMIT 
(LESS THAN 53) SILTY CLAYS, LEAN CLAYS 

GRAVELS 
WITH F!NES 

(APPRECIABLE AMOUNT 
OF FINESI 

/ GM / GRAVEf-%J:-%::&TURES 

i CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

I I WELL-GRADED SANDS. 

SW GRAVELLY SANDS. 
LITTLE OR NO FINES 

CLEAN SANDS I 
(LITTLE OR NO FINES) 

POORLY-GRADE0 SANDS, 
GRAVELLY SANDS. 

Lll-f’LE OR NO FINES 

SANDS 
WITH FINES 

lAPPREClABLE AMOUNT 

1 SM ! SAN%i:TS%:RES 

OF FINES) 

I I 

SC 
CLAYEY SANDS. 

SAND-CLAY MIXTURES 

MICACEOUS OR OIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

AND CLAYS 
LIQUID LIMIT 

(GREATER THAN 50) 

ORGANIC CLAYS 

ORGANIC SILTS 

ORGANIC 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

FIRM 

HARD 

VERY HARD 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 

0.25 to 0.50 

0.50 to 2.0 

2.0 to 4.0 

MORE THAN 4.0 

CLEAR 
SIEVE 

OPENINGS 

U.S. STANDARD 
SIEVE 

NUMBERS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5 - 10 

MEDIUM DENSE 11-30 

DENSE 31-50 

‘ VERY DENSE OVER 50 

(‘) STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 
THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 
16 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH I-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

GRAVEL SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

GW 

CLEAN GRAVELS CLEAN GRAVELS 
(LITTLE OR NO FINES) (LITTLE OR NO FINES) I- 

GM 
GRAVELS 

WITH FINES WITH FINES 
(APPRECIABLE AMOUNT (APPRECIABLE AMOUNT 

OF FINES) 

GC 

CLEAN SANDS CLEAN SANDS 
(LITTLE OR NO FINES) (LITTLE OR NO FINES) 

t 

SP 

SANDS 
WITH FINES WITH FINES 

(APPRECIABLE AMOUNT (APPRECIABLE AMOUNT 
OF FINES) 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

INORGANIC SILTS AND VERY 
FINE SANDS, ROCK FLOUR, SILTY 

ML OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH 

SLIGHT PLASTICITY 

SILTS 
AND CLAYS 

LIQUID LIMIT Cl 
(LESS THAN 50) 

INORGANIC CLAYS 
OF LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS. SANDY CLAYS, 

SILTY CLAYS, LEAN CLAYS 

I I ORGANIC SILTS 

OL AND ORGANIC SILTY CLAYS 
OF LOW PLASTICITY 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(GREATER THAN 50) 

INORGANIC SILTS, 
MICACEOUS OR DIATOMACEOUS 

FINE SANDY 
OR SILTY SOILS 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

OH 
ORGANIC CLAYS 

OF MEDIUM TO HIGH PLASTICITY, 
ORGANIC SILTS 

HIGHLY 
ORGANIC 

S0lL.s 

PEAT, 

PT HUMUS, 
SWAMP SOILS 

WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

CONSISTENCY 

VERY SOFT 

SOFT 

FIRM 

HARD 

VERY HARD 

UNCONFINED COMPRESSIVE 
STRENGTH (TONS PER SQUARE FOOT) 

LESS THAN 0.25 

0.25 to 0.50 

0.50 to 2.0 

2.0 to 4.0 

MORE THAN 4.0 

STANDARD 
DENSITY PENETRATION 

RESISTANCE”’ 

VERY LOOSE o-4 

LOOSE 5-10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 

USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH B-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 
SIEVE SIEVE 

OPENINGS NUMBERS 

” 3” l-‘/2” 3/r’< 56” #f4 #lO #40 

1000 100 10 10 01 00: 0 001 00001 

Ll~~I~ 1 1 1 IllilII I I I,,,,4 I I I 111111 I I t l,#,d11 t I IIII.11 , 1 Il,L,II A I 1 

GRAIN SIZE IN MM 

GRAVEL I SAND 
COBBLES SILT AND CLAY 

COARSE FINE COARSE MEDIUM FINE 1 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTY SANDS. 
SAND-SILT MIXTURES 

CLAYEY SANDS. 
SAND--CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

LIQUID LIMIT 
(GREATER THAN SO) 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: .’ 

BORING NUMBER: 2. - 

ELEVATION: ,! ;’ 

ENGINEER/GEOLOGIST: . 

DRILLING METHODS: 

PROJECT NAME:.<: ,: 

COORDINATES: ,h .T 

GWL: Depth 

f OF 

j 
a- 

3- 

; 

DESCRIPTION 

NOTES: 

Drilling Contra&r J; r i I I ; !> 0. -., . . ..’ q ; : ; j 

Drilling Equipment 
pp;i p--+jJ ‘T:‘ PL7 , c as; jj 

1 



CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

DENSITY OF GRANULAR SOILS 

STANDARD 
DENSITY PENETRATION 

RESISTANCE(‘) 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 

LLING FREELY 

GRAVEL SILT AND CLAY 
COBBLES 

COARSE FINE 

/ 

COARSE-GRAINED SOILS x.~ 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH F!NES 

:APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

GW 

GP 

WELL-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES 

LITTLE OR NO FINE/$/ 
,’ 

/I’ 
POORLY-GRA,& GRAVELS, 

GRAVELySAND MIXTURES, 
LltTLE OR NO FINES 

GM 
I 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

GC 
CLAYEY GRAVELS 

GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS. 

SW GRAVELLY SANDS. 
LITTLE OR NO FINES 

SP 
POORLY-GRADED SANDS. 

GRAVELLY SANDS. 
LITTLE OR NO FINES 

SM 
SILTY SANDS. 

SAND-SILT MIXTURES 

SC 
CLAYEY SANDS. 

SAND-CLAY MIXTURES 

FINji-GRAINED/HIGHLY ORGANIC SOILS 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(LESS THAN SO) 

SILTS 
AND CLAYS 

LIQUID LIMIT 
(GREATER THAN 501 

HIGHLY 
ORGANIC 

SOILS 

ML 

MH 

CH 

OH 

PT 

INORGANIC SILTS AND VERY 
FINE SANDS, ROCK FLOUR, SILTY 

OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH 

SLIGHT PLASTICITY 

INORGANIC CLAYS 
OF LOW TO MEDIUM PLASTICITY 
GRAVELLY CLAYS, SANDY CLAYS. 

SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 

INORGANIC SILTS. 
MICACEOUS OR DIATOMACEOUS 

FINE SANDY 
OR SILTY SOILS 

INORGANIC CLAYS 
OF HIGH PLASTICITY. 

FAT CLAYS 

ORGANIC CLAYS 
OF MEDIUM TO HIGH PLASTICITY. 

ORGANIC SILTS 

PEAT. 
HUMUS, 

SWAMP SOILS 
WITH HIGH ORGANIC CONTENTS 
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CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS 

UNCONFINED COMPRESSIVE STANDARD 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) DENSITY PENETRATION 

RESISTANCE”’ 
VERY SOFT LESS THAN 0.25 

VERY LOOSE o-4 
SOFT 0.25 to 0.50 

LOOSE 5-10 
FIRM 0.50 to 2.0 

MEDIUM DENSE 11-30 
HARD 2.0 to 4.0 

DENSE 31-50 
VERY HARD MORE THAN 4.0 

VERY DENSE OVER 50 

(‘I STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

16 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH 6-INCH INTERVAL. THE 

SUMMATION OF THE FINAL TWO INTERVALS IS 

CLEAR 

I , ( 

U.S. STANDARD THE STANDARD PENETRATION RESISTANCE. 

SIEVE SIEVE 
OPENINGS NUMBERS 

I I I 
I 

3” ,Jly 3/4” 
I I I I 

36” #4 #lO #40 #ZOO 
1000 100 10 10 01 001 0001 0 OOCl 

LLll” 1 ’ ’ IiilIlI I 0 (11111I 8 t 11111l 1 I L l,,,,a I I I Ilcr.oI 1 , 1&6#8l t 1 I 1 

GRAIN SIZE IN MM 

GRAVEL 
COBBLES 

I SAN0 
SILT AND CLAY 

COARSE FINE COARSE MEOIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

/ / 

SANDS SANDS 
WITH FINES WITH FINES 

(APPRECIABLE AMOUNT (APPRECIABLE AMOUNT 
OF FINES) OF FINES) 

GW 

GP 

GM 

GC 

SP 

SM 

WELL-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. 

LITTLE OR NO FINES 

SILTY GRAVELS. 
GRAVEL-SAND-SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANOS. 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

GRAVELLY CLAYS. SANDY CLA’IS. 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

MICACEOUS OR DIATOMACEOUS 
FINE SANDY 

OR SILTY SOILS 

(GREATER THAN SO) 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

VISUAL CLASSIFICATION OF SOILS 

30RING NUMBER: 3 - 5 

ELEVATION: 3 : i I’ 

COORDINATES: v jr DATE: , . -, 

GWL: Deoth 2 ‘u” Date/Time / /- ;nn - J 3:~‘. DATF .STARTFfY * Y I 
-, ,I I -~ - I .I- -...- _......_-, Wldx‘lr ‘“. I j ;. I 

:NGINEER/GEOLOGIST: ,$‘, c, .3rt c.., I Depth \ i Date/Time ‘N,& 

3RILLING ME THODS: s-f -, ,‘!.. > / ‘.‘) -I ;’ ,,> i; - y:’ j- -7” -7e;,. :’ ‘Y +? 3 f )’ :; 5, f* f ,‘,I T 

1 DATE COMPLFTF~ / ’ .’ .j -1 

PAGE 

DESCRIPTION 

--. --. 
.I_ .I,;. 

i OF i’ 

r- 

NOTES: 
- 

Drilling Contractor -il r I .’ ,: ; I i 15. 
. . . 

- i ’ y : L? ) 1 
7.. ._ -Y.. . 

‘. 

,. *_ 
-. J’-’ c c , 

-7, 
- . -. 

.--- i 
c,y 3 ‘;I’:’ 

-i *I ., ‘, ,I-- 

- T t,i. id”,..! 

_ ’ 

,; 

: ~ J-L c,, 
. 

i. 
1 

-f,i' :- - I, ., - 

:, 
,Y 

1 
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CONSISTENCY OF COHESIVE SOILS 

UNCONFINED COMPRESSIVE 
CONSISTENCY STRENGTH (TONS PER SQUARE FOOT) 

VERY SOFT * LESS THAN 0.25 

SOFT 0.25 to 0.50 

FIRM 0.50 to 2.0 

HARD 2.0 to 4.0 

VERY HARD MORE THAN 4.0 

I CLEAR 

I 

U.S. STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 

DENSITY OF GRANULAR SOILS 

I I STANDARD I 
DENSITY PENETRATION 

RESISTANCEI” 

VERY LOOSE o-4 

LOOSE 5- 10 

MEDIUM DENSE 11-30 

DENSE 31 - 50 

VERY DENSE OVER 50 

“‘STANDARD PENETRATION RESISTANCE IS THE 

NUMBER OF BLOWS REQUIRED TO DRIVE A 
2-INCH O.D. SPLIT BARREL SAMPLER 12 INCHES 
USING A 140-POUND HAMMER FALLING FREELY 

THROUGH 30 INCHES. THE SAMPLER IS DRIVEN 

18 INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH CINCH INTERVAL. THE 
SUMMATION OF THE FINAL TWO INTERVALS IS 
THE STANDARD PENETRATION RESISTANCE. 

GRAVEL I SAND SILT AND CLAY 
COBBLES 

COARSE FINE COARSE MEDIUM FINE 

USCS CLASSIFICATION FOR SOILS 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

(APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SANDS 
WITH FINES 

(APPRECIABLE AMOUN’I 
OF FINES) 

r 

WELL-GRADED GRAVELS. 

GW 
GRAVEL-SAND MIXTURES, 

LITTLE OR NO FINES 

GP 
POORLY-GRADED GRAVELS, 

GRAVEL-SAND MIXTURES. 
LITTLE OR NO FINES 

GM 
SILTY GRAVELS. 

GRAVEL-SAND-SILT MIXTURES 

GC CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 

SW GRAVELLY SANDS. 
LITTLE OR NO FINES 

SP 
POORLY-GRADED SANDS. 

GRAVELLY SANDS. 
LITTLE OR NO FINES 

SM 
SILTY SANDS. 

SAND-SILT MIXTURES 

SC 
CLAYEY SANDS. 

SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

INORGANIC SILTS AND VERY 
FINE SANDS, ROCK FLOUR, SILTY 

ML OR CLAYEY FINE SANDS 
OR CLAYEY SILTS WITH 

SLIGHT PLASTICITY 

SILTS INORGANIC CLAYS 
AND CLAYS CL 

OF LOW TO MEDIUM PLASTICITY, 

LIQUID LIMIT GRAVELLY CLAYS, SANDY CLA‘fS, 
(LESS THAN 50) SILTY CLAYS, LEAN CLAYS 

I I ORGANIC SILTS I 

OL AND ORGANIC SILTY CLAYS 1 
OF LOW PLASTICITY 

I I 
INORGANIC SILTS. 

MH 
MICACEOUS OR DIATOMACEOUS 

FINE SANDY 
OR SILTY SOILS 

SILTS 
AND CLAYS INORGANIC CLAYS 

LIQUID LIMIT CH OF HIGH PLASTICITY. 

(GREATER THAN 50) FAT CLAYS 

OF MEDIUM TO HIGH PLASTICITY 

HIGHLY 

I I 

PEAT. 

ORGANIC PT HUMUS. 
SWAMP SOILS 

SOILS . . WITH HIGH ORGANIC CONTENTS 
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